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-I- Brief Description of the Module
' Research in teacher training, cost estimates,
and transportability were all used as criteria for deve-
. loping the module. The final product included the
- following components:
() A propaganda paper designed to convénge the teacher-
that using a wide cognitive variety of questlons would
, help them to_enhance student achievement in science.
' "(2) A very brief summary of module objectives. This summary
was not an extensive list of behavioral objectives.
(3) A question category classification system based on
the Aschner-Gallagher system (1) but modified to be specific
for science teaching. ‘
(4) Written programmed instruction designed to trdin
teachers ‘to accurately identify the question categories.
The programmed instruction comprised the bulk of the
module .and included not only identification of single \
questions but transcript analysis, category description,
discrimination, and question writing tasks. Transcripted
episodes. and all examples of questions were derived from -
audiotapes of natural classroom science, teaching. Trans- ’

-

cripted episodes were selected using the criterion of )
modeling the desired behavior. )
/ (5) Mastery ‘tests -- transcript analysis tasks of con-

siderable complexity and length.
(6) Audiotaped.,Protocols -~ the audiotaped component
contained a short verbal essay on the importance. of
analyzing one s art for self-learning and improvement,
then a series of short simple' teaching episodes leading
to longer and mre complex teaching episodes which the
teacher was expected to analyze. All episodes included
in the audiotaped component were also selected from tﬂpes
of natural classroom teaching.
(7) self-analysis --As a final task, teachers were
encouraged t¢ audiotape their own science teaching and
to analyze it using their newly acquired skills.
Completion of the g’tine module required an . :
average time of 6 }/2 hour Minimum completion time ot N
was 4 1/2 hours. Maximum completion time was 12 hours
, 15 minutes. >
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II- Summary of Evaluation Studies

 Evaluation studies were conducted with four
groups: student teachers in secondary science’, volunteer
ingservice teachers employed by a medium sized city school
system, volunteer inservice science teachers employed

" by small ryral schools, and non-volunteer inservice

science teachers from small rural schools who completed’
the module as a graduate aourse requirement. Both
non-volunteer grous (student teachers and graduate
students) began to use a wider cognitive variety of °
questions in their teaching following their encounter
with the module. The volunteer rural teachers increased
the .cognitive variety of their guestions slightly but
not significantly (p = 0.30) while the volunteer urban

teachers did not change (p = 0.91). Questionnaires s

indicated that not all participants in the latter two
groups completed the module. (Insfact, some of the

module packages were returned by the "volunteer" urban
teachers with the seals intact!) A detailed discussion

+9f the evaluation studies can be- found in (2), °

III- Suggestions for Improving the Module -

, Evaluation questionnaires filled uut by parti-
cipant teachers, informal conversations between the author
and some of those t@achers, and non-systematic observations
indicated that a number of modifications in.module
design might enhance its effeétiveness. The mayor problemg
centered around the time required to work through it -
and the technical quality of both printed and audiotaped
components. ‘

Time demand seemed to be a function of several
inter-related variables, the most important of which was
probably the complexity of the question category classi-
fication'system. At the time the author was developing
the module, he was unaware of a very similar system
developed by Blosser (3) which had already had many of
the kinks ironed out of it. I wowld use“Blosser's' system
in any revision of the module for three reasons. (l) Her 1=
system is easier to cmprehend. '(2) The other system is
an unnecesshry duplication. What science education does
not - need is yet another slightly different question
category classification system. (3) Blosser's book is an
excellent one“for using in secondary science methods cgafses.

N

Using her system for the module would allow continuity -

from methods course to student teaching.

Because Blosser's system is also quite. complex,
some basic changes should beimade in the programmed instruc-
tion regardless of which system is used. The numper of
extended .transcripts within the program should be reduced,
with more emphasis placed on discrimimation among the
more difficult categories by including"ore single
question identifications and shomst episode analyses.
Additionally, emphasis should-be placed on possible
codings rather than correct cedings, especially with the ~
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more difficulit categories. This gbdiatgive the/teachers
more opportunity to- perceive suctess and might 'make
working through the module seem shorter. ‘

The problem ‘of technical gquality can be easily
eliminated from any revision of the module. The "home -
made". nature of the printed materials (all typing, ‘
mimeographing and art work done by the author) may -

» e + have detracted from the effectiveness of the module.

: The rather poor technical quality of even the best ‘
audiotapes certainly detracted. from module effectiveness.
Technical quality problems.almost certainly increased

" work-time by an unknown amoqug~While the author” made
a point of-dgrivingyaudiotape‘ rotocols from inyclass
recordings, this is not absolutely necessary. Persons
worKing through the module ‘Bhould perceive the audiotaped
episodes to be real. This can be effdcted. by using the

» transcripts as scripts, obtaining drama students. to_
role play, -and recording the audiotapes under stndio* - ‘o
conditions.

’ The verbal essay should be eliminated and the.
remainder of the caommentary accompanying the protocols
should be reduced to little moré than direction giving.

The percentage of time devoted to background.music
- 8hould ‘be considerably shortened and the nature of thed
background music changed. (The background music used
_by the author can best be described as very funky jazz .
~rock; affective response to the music was generall

quite intense with directien being age dependent. If

the module is intended for.general use, music with o
general appeal should be used.) ' !

o

A complete copy ‘of the module appéars below,
- ) including scripts of the audiotaped tompement. The author
’ grants permission for reproduction of Yﬁese copyrighted '
‘materials so long as the users are using them for
non-commercial purposes. Anyone “desiring to use some
or all of the materials for commercial purposes should
contact the author. ’ :
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1
Since the IMP--"Categorizing Questions in Science Classes'--was first
written and acssumbled, several new pieces have been added which are not
mentioned on the first pege of the INTRODUCTION. TO THE MODULE.

ThHese inélud@: i ) ]

(a)
(b)

(¢)

(d)

(g)

(h)

The sheet you are reading now to explain all the other additions.

. )‘, . M .
A sheet entitled "Oteps for Wroking Through the Module" which gives

more complete directions than the introduction booklet, directiong
which include the added components.

A sheet which explains more fully the nature of the examples,
“transcriptc, and episodes around which the module is constructed.

A very short one-page cummary of the question categdory classifica-
tion system for use in coding transcripts and audiotaped episodes
(but not for use in working through th%awritten progr exéept
whenstranscripts are being coded). )

all the above have been inserted
_in the inmtroduction booklet

A sheet entitled "Directions for Coding Audiotaped, Videotaped,
and/or Live Classroom Episodes for ‘the Types of Questions 8cience
Teachers Ask." This cheet was included in the original module
but was inadvertantly omitted from the introduction booklet
directions. It will be found in the stack &s it emerges from the
envelobe under the written program exit aésesément and above the.
audiocassette. . . . ’

S8ix (6) coding sheets for use in coding audiotapes, live classges,
etc., which are paperclipped to the "Directions for Coding
Audiotapes. . . ." " ' . )

A shdet asking you to estimate the amount of time you spend in
working throggh each component of the module. .

An evaluation form which you should complete after working throdgh

the module.

THANKS FOR OVERLOQKING
THE SEMI-DISORGANIZATION, '
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ALL QUESTIONS, LXAMPLES, TRANSCRIPTS, AND AUDIOTAPES ARE FROM LIVE IN-CLASS
RECORDINGS.,,FOR THE WRITTEN EXAMPLES AND TRANCCRIPTS, THE NAMES HAVE BEEN
CHANGED "TO PROTECT THE INNOCENT" BECAUSE MANY OF THESE EXAMPLES HAVE BEEN
DERIVED.FROM TAPES OF TEACHERS WHO ARE NOW TEACHING IN THE AUSTIN INDEPEN-
DENT GCHOOL DISTRICT AND MANY OF THE STUDENTS PROTRAYED In THE TRANSCRIPTS |

_ ARE STILL STUDENTS IN AUSTIN SCHOOLS, ~ AN. ACCURATE PORTRAYAL OF CLASSROOM
DIALOGUE HAS BEEN ATTEMPTED, EVEN TO.THE EXTENT OF REPRODUCING DIALECTS,
PAUSES, AND SO FORTH. 1IN ONE INSTANCE, SOME EXPLITIVES WERE DELETED (Jus£

liker the politicians) BUT THE REPRODUCTION OF CLASSROOM DIALOGUE (and multi- . o
] |

'%ogue) IS AN OTHERWISE ACCURATE REFLECTION OF WHAT REALLY HAPPENED‘IN THE
CLASéROOM, THE EXAMPLES OF TEACHING IFOR BOTHTHE WRITTEN COMPONENT OF THE
MODULE AND THE AUDIOTAPED COMPONENT WERE GENERAL?Y CHOSEN AS POSiTIVE
EXAMPLES OF THE USE OF QUESTIONING BY TEACHERS: THERE IS ONE WRITTEN
TRANSCRIPT WHICH DOES NOT REPRESENT WHAT THE AUTHOR WOULD CONGIDER TO BE
GOOD OVERALL.TEACHING OTRATEGY BUT WHICH 6&@8 REPRESENT FAIRLY GOOD USE OF

QUESTIONS IN TEACHING. - ” v




STEPS FFOR WORKING THROUGH THE "MODULE ' IS (

4

(1) Read the INTORUCTION BOOKLET to ‘obtain an overview of the module.

(2) Work thlough the introduction booklet, following the directiongc
carefully. While working through:the written program, you will
need both the KEY BOOKLET and the INTRODUCTION BOOKLET, co keep

, Ehese handy. ©o

(3) Analyze the transcripts in the WRITTEN PROGRAM EXIT ASSESSMENT.
. After vorking through the written program, you should be able to _

code trangcripts at the 80% accuracy level. The final obJective
of the médule is a TO7 accuracy level for coding live classroom
process. Because coding written transeripts is much easier than
coding clasgroom procegs as it flows by you, you should not advance
to the next ctep (the audiotaped cbmponent of the module) until
you have achieved the 80% accuracy level for coding transeripts.

{4) Licten to the audiotape and follow the directions. Agein you will .
need both the key booklet and the introduction booklet. The audio- -
tape has two sides. .

(5) Analyze &our student tehcher'; teaching at every opportunity. :
Specific suggestions for doinghthis are intluded in the module
and need not bge discussed at this point.

(6) Give your student teacher. feedback on the questions he or sche asks.
. If .they are using questions well, tell them. If they are not, make
some positive suggestions regarding ways in which they can improve
their questioning gkills. ) -

(7) TFill out the. evaluation form included at the end of the module and,
if you ‘wish, write out any comments, questions, suggestions for
improvements, examples, and so forth you feel would be hglpful to
us in revising this module for next year's student and co-operating
teachers. -

10 .
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* '
UGE THIG KEY AD A MEMORY AID FOR CODING TRANSCRIPTS AND ON-GOING ' ¥
CLASSROOM PROGEGS. ,
CATEGORY - DESCRIPTION ‘ o
) ‘4. . ) ) .
' 1 .3 Managerial, Procedural and Rhetorical Questions R
L
P , Memory-recall and Identificatién Questions
- 2B Observation and Tranglation Questions
3A : Questions ascking the ctudent to use a learned or previoucly
given formula, method, logical sequence, or clascification
gyctem to produce a coxrect angwer.
3B Questions which agk ctudent to ‘infer or predict from-
data and obgervations or to cite thedir reasong.
. . =
3C Questiorns which require extended reasoning to produce
the one acceptfible answer, i.e. analysic questions,
" identification of agsumptions underlying a gequence of ”
reasoning, etc.
I S
/ / .
LA Completely open questions with many posgible right answers.
HB Classification type questions for which student make up
criteria; Experimental design questions; Predjiction
" from an inadequate data or observation base
» R Y] Hypothesis formation when hypothesis has not beon pre-
’ viously studied. Synthesis type questions.
- ;
5A Simple agre¢/disaﬁree and yes/no evaluation questions for

which either alternativeis equally acceptable.

4 -




CATEGORY - DEGCRIPTLON )
. . / . o ‘ il
‘ 5H Questigio wvhich ask students to judee or rate ) f
several itemd, ideas, propocals, ete,;"Questions ’ /%
! - 'which ack students to choouse among ceveral . ‘ ///
" alternatives. ""
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sure everyth1ng 1s included. You should have:

LA

-
T8

— -

° WORKING‘THﬁgUGH THE MODULE: OVERVIEW - :
‘ T Y :

The. IMP "Categorizing Questions in Science Classes" consists of
three written parts which describe tasks for youw to 'do: The first part
is a written program designed to familiarize you with the guestion cate-
gory terminology and to let you practice categorizing questiogs derived
from audiotapes of secondary science lessons. The second part is the
audiotaped instruction and is designed to give you practice in using the
category under combat conditions~-coding questions recorded in secondary

‘science classes as they flow past you at the rate of classroom use’. 'The?

third part is an audiotape you will make of your own teaching; you should
record yourself teaching a lesson for whigh the use of questign is appror
priate so that you can use the category system to analyze the kinds of

questions you us

Support mater1als for these threeoport1ons of the module include

.this 1ntroductory booklet which describes the question category system

and explains the coding rules as well as introduces the philosophy .
behind the module, a key booklet which contains the coding keys for
transcripts included in the written program and for episodes recorded °
on the audiotaped instruction, and a writtén program exit assessment
which contaifis two extended transcripts by which you may evaluate your
competence‘at cod1ng transcribed science lessons prior to beginning the
audiotaped 1nstruct1on. °

Now would be a good time for you to check your IMP package to be

'(l) INTRODUCTION TO THE MODULE: The Category System--Descr1pt1on of

the Categories and Coding Rules
(2) Written Program
(3). Key Booklet
(k) WVritten Program Exit Assessment
(5) Audiocassette.containing audiotaped instruction. .

If ypou have, everything, please turn to the next page which gde-
scribed. a bit of the philosophy and rationale underlying the IMP;
Categorizing -Questions in Science Classes.

5
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INTRODUCTION .

One of the most important skills poccessed by any teacher is the
ability to ask good questions. Whether a teacher is eonducting an inquiry
lesson, attempting to get students to draw inferences from experimen%al’
data, evaluating student understanding of gome point ‘before proceeding
with the leésson, conducting a review:of a unit of study, or conducting

some other activity, questions are every teacher's stock-in-trade.

» - Several Yesearch studies over the years have ghown that most
teachers ask memory-recall questions almogt exclusively. There is
nothing "wrong" with learning discrete facts and, contrary to the
opinions of many persons, the thought processes related to memory are
still thought processes. BUT--memory is only one thought process among
many and regearch has shown that a person who has natural ability for
one type of thought process does not necessarily have natural ability

for another type of thought process. FPor example, a gstudent who is a

a good memorizer might not have much ability for reaching conclusiond by
examining experimental data. A second student might hot be good- at either
memorizing facts or interpreting experimentalr data but might poscess
abllity in -evaluating solutions which have been propoged for a particular

’problem. A third student might be able to generate several eXcellent

alternative responses to an open question but might' not be as able as
his/her peers in memorizing, interpreting, or evaluating. Research has
also indicated that training for one type of thinking does not necesger-
ily effeect improvement in other thoughtprocesses even though a common-
sense analysis of the thought processes indicates that they should be
related to each other. (Once again, as is common with many psycholog-
ical phenomena, what makes "sense" is not necessarily what happens-.in

real life.) ’

.+ Vhat does all this have to do with asking questions? Well, d1f—

" ferent kindsz of questions require dlfferent kinds of thinking, different

thought processes, to produce answers. A ‘teacher who wishes to take
advantage of the varying cognitive abilities of individual etuden%s
should ask many different types of questions. A teacher wha: ishés to

help students to develop the many different kinds of thougﬁ%* rocesses
should ask many different types of questions. And at a more Eractlcal
level, the teacher who wishes to keep the class from gettlng bored with
one type of question will also ask many different types of questions.
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A. STUDENT TEACHERS . S ‘ 9

How can you\learﬁ to ack many different types'éf}questions? Research -

a7 .

in tegchér educatioh indicates that most teachers do not recogpize the

4 )

difference between"différ@nt types of, quections. Algo, teachers who ,

learn to identify different types of questions ag they are used in the

clagoroom use more different types of. questions than teachefs who do not
learn to identify queation;typea. This modile is designed to help you -

learn to identify many different types of’questioné that are used in

L 4

tedching secondary science. The category system which you will learn hags

Y

. been derived from the research on different thought processces and also

' from listening to hours of real;life science instruption. You will learn

to use the gategory system by identifying questiong--written and then

audlotapéd—éasked by real teachers conducting science lessons with ado-

lesgents in the public schools. You will then be asked to analyze your

~ 1] R

own_agaching via audiocassette for the types of quéstiona you ask.

B. CO-OPERATING TEACHERS . | .

One of thgﬁreaséns vwhy student teachers ask only one or two types

of questions.is because their teachers have used onixﬂpne or two types

of questions; they are familiar withvenly oné’or'two types. Also, they

v

-

often do not realize they are asking only one or two question types. : \‘

Research has shown that co-operating teacher feedbawk is ome of the most

important variables in helping student teachers to improve their question-

ing, and that feedback concerning objectively observable and'specifically

e . ' N ’ e jﬁ’ '
| SN ’ .1(;; _ S = |
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definable tyées of quections ip more effective thaq general feedback. ¢
?7{; modﬁle 1o degcigned tokhelé you learn to cétegorize the queg-
tions aﬁked sy your student teacher. By aétually catcgoriZiaé wri@tenn
and a&diotaped questions and shorg teaching sequences, you will learn a
category system which was derived from the regéarch on types of thought
ﬁrocesaes and from listening to hours of audiotapesiof secondary gcience

teachers using questioning., All of the questiong yzed in degsigning this
N :

module were derived firom "real-life" secondary science legsons being

.taught by real teachers to real adolescents in the public schools.

o

Once you have leafned this syctem of classification, we urge you
to use the gyotem in observing your student teacher. In so doing, you

will be able to give!the)stuaent feqcher specific feedback concerning

a

the use of questions. For examﬁﬁe, rather than communicating a vague

‘ feeling of disquiet and dissatisfaction, you might be able to tell them -

-

that they asked 10 rhetorical and 40O memory-recall questions during a
10-minute period and then to suggest some more appropriate types of ques-

tions or some different types of question they might use.

. _:,

’




) o " THE CATEGORY SYSTEM . )

~ g .

»1- Managerial-rhetorical questiong ’ . ‘ '

v This cotegory includes all those quegtiong which gtudents are really
ot expected to angwer and thoge quectionp which imply a point of view with
, which the gtudents are expect to agree. Also included are questions which
- ctudentg are expected to ancwer with a "yes" or "no", providifig the
teacher with information nee@pd to conduct the lesson. Examples are:

"Charles, would you like to sit down and be quiet co we can
procged, with the discussion?" . '

» : "Can everybody see this?"
! ' - "Did,ya'll all understand Bobby's answer?"

"Canol, you said that the bubblea disappeared when you added
the 1vef’ right?"

"Don't you thlnk we should put .a thermometer in the beaker to
/ record any pogsible changes in temperature?"

\

\ A 2- Cognitive-memory questions : ‘ ’ :

o
s

A- Level A : -

The Ffirst level of this category includes questions which ask
students to remembex previously learned materials or to identify something
they see, hear or otherwise sense by a learned name or label. The 2-A -

o category includes ;the infamous memory-recall question (the "KNOWLEDGE! .
level in Bloom's TEXOnomM). Examples of memory-recall questions are:
, ~ "What i the phylum of a frog, Michelle?" N ’
] _
"What® are the six major experiments which led to the develop—
ment of modern atomic theory, Bob?"

-

L
£

Examples of identification questions included in category 2A are: .

"Susen, what is the name of this apparatus?" (holding it up)

[
¢ o]

{teacher playing a recordlng of train approachlng then receding,
while blowing whlstle)”"What kind of effect did you just hear, Sean.

o D

v
-~

18 -/




¢

164

' .B— Level B

! - - 2B questiong include those which ack studento to describe pre-
viously learned, read, heard, etc., material or statements in their own
words. Moot questions of thig nature would be called "translation"
quecstions by Bloom. An example io:

"You just mentioned something about setting up a 'control' in
the experiment, Bob. Would you tell uo in your own wcrds Just
.exactly what you mean by the word 'control' when you're talking
\ “about an experiment?"

= 4 . , :
. This type .of quection ig often used with o’ probing otrategy by many

gcience teachers. Another type of question included 4in this category
2B are those queotions which ask students to deseribe obgervations in
their own words. Examples include:

"What did you see happen when we put the flask in ice?"

"What did group U4 get when you measured Alfred‘'s heartbeat, Sandra?"
Questions of this nature are commonly ashked during a pogt-lab or a demon-
stration.

3- Convergent—production questions

This type of question requires a best or a right answer, the
acceptabllity of which can-be judged by an objective set of criteria
developed by someone prior to the asking of the queqtlon The criteria
may or may not be known to the student but the teacher should know them.
The trick is--no matter how "hard" a question is, if there is only one
right answer and if it is not coded as a 1 or as 2 A or B, it should be
coded as some level of category 3. K

A- Level A
4+
Common to this category are questions which require students to
- use a learned or given sequence of reasoning in producing the right answer.
Common examples of this question type occur in science classes when
students are confronted with new examples of a type of problem they have
already learned to solve--e.g.,

-

"0.K., Harvey just calculated the concentration of ethyl acetate
starting with one mole of each reactant. Now, Mary, if you added
2 moles of acetic acid, 1 mole of water, and 3 moles of ethanol
and mixed them up, how much ethyl acetate would be present when
the reaction reached equilibrium?"

/ - ]
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Another example of thio type of queotion which commonly ocecurs in science
clasoes io:

- "Using the characteristies listed dh the board, tell me which
of the following common arganicmo are mammal and which are
not, Rowenal"

With this question, the student 1s expected to clagcsify, using a giveg
syostem or get of criteria. Any question which asks for comparison, con-
tract, claccification, etc., using a given or learned cystem or get of
eriteria ic also 3A.

B~ Level B .

Questions of category 3B require the student to deal in some
way with relatively unambiguous dhte and with the inferences drawn there-
from. They occur most typically in poct-lab or demonstratiqn lessons.
Another type of question which is also cetegordzed as 3B are questions

N vhich ask a student to cite the reasons or criteria msed in producinf; a
previous agsertion or answer. Questions of this latter type are also
often used ag probes. Examples. of 3B questions are: 7.

"Why do you think the period of the pendulum will be longer
if we raise the bob before letting it go, Harold?"

"What do you think the temperature of the water would have been
had we let the water boil for another 30 seconds, Marie?"

"You missed the measurement of your plant on Thursday but you
¢ have the height for every other day. If you had to guess, using
your other date, what would you say the height of the plant was
on Thursday?"™ . '
. 14 "You Just finished measuring the boiling point of water. Does
this data tell you anything about, what the boiling point of
alcohol might be-, Larry?

"Which of the temperatures listed on the board seem to b¢ the
most likely as the meltlng point of PDCB, glven your experi-
mental results, Sharon?"

- In some cases (e.g., prediction of established trends), this type of
: questionqggght be structured using learned or given principles, and so
) ! "E. forth, rather thad lab data. For exémple, after lecturing on the gas
lavs, a teacher might ask a student to predict whether or not a balloon
‘would expand, given certain well-defined conditions. Most questions
defined as "Application" in Bloom's Taxonomy are included in category
3B of this system.

~




. ’ . : s g .
C- Level C , . s
- Thege are quectiong which require a student to produce the
golution to a problem, pfcgnelusiqp, an explanation, ete., which ig "\
best or correct-when the student dggs not know and has not learned the
logical sequence which ig asooclat%ﬂ with a high probability of pro- ]
ducing the best or correct colmutioh, conclugsion, or explanation. Another
type of question clasgified ac 3C is what Bloom calls "Analysis" ques-
tiono, when the analysis ic expected to .produce a best or correct. answer.
A third typc of questionclessified as 3C includes those questions which
ack students to identify the agsumptions underlying certain gthtementso
(in a sense, discovering the underlying assumptlons requires analycio
so this third type of question might be viewed as a sub-type of analycic
questions). Examples of 3C questions are:
A

"ow, we have all the steps of the experiment written on the

board. I'm going to ask someone whether or not performing ’ .

this experiment will really provide an angwer to the original

question, or whether there's still something that you're leaving

out. I'll give you a few geconds to think about it before 1

-select my vietim.'

"Bobby, you said that the balloon would expand and eyeryone //
agreed with you when we voted because you gave -guch good reasons.
When we did it though, the balloon contracted ingtead. Why do

you suppose that happeried? What were you assuming when you

listed your original reasons for believing the balloon would

expand that's na; actually correct?"

"You've run a bunch of experiments where you varied the amount

of force and the weights sitting on the car and where you mea"ured
the acceleration of the car. Can you take that data from those
experiments- and find a rule or a law or formula which would allow
you to figure out ahead of tlme almost exactly what was going to .
happen, Julio?"

-

b~ Divergent-production questions

Divergent-production questions allow for a large range of accept-
able answers. The criteria of ac¢ceptability may be either objective or
subjéctive and may be determined by the teacher, the student(s) or someone
else. The key to all category L. questions is that they have more than
one, and usually many possible, rlght aAnswers.

21
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A-l’e_vil_A Coe y } ’ C : : .- ’

Thic level includes -questiong which are completely open and
. questiong which require d-factual type of anawerobut for which the range
of recponges is very wide An example of a completely open question is
the famoug ! ’” )
"What is one®use for a brick?"

-

%
Anowors to this question can range from "you can build houses with bricku,'

to "you can grind it up, mix it with wator to mgke clay, and Use 1t to
sculpt a caricature of the principal.”" Examples of LA qu@"tion vhich
require a gactual type of anDWer to be chosen from a wide range of accopt—

able responges are: /ﬁfn
. "Will you name a fruit or a vegeﬁaﬂle;‘ﬁob7"
-
"What is one example of a metal, Sheila?" _ Q
. "Where is one volcano located, Sammi?"

B- Level B

Category B includes three types of questions commonly asked in
science clasces: clagsification type questions for which the student is
expected to generate the criteria for claggification, questions which ask
the student to predict an occurence from certain conditions when they must
generate the criteria for choosing which conditions to which they will
attend (i.e., they do not know the general principles which are applic-
able and have not conducted any organized experiments relating to the
occuyrence being predicted), and questions which ask students to propose
ways in which previoucly esfabliched questions or statements can be tested
(i.e., experimental design questions). These three types of questions °
have in common a wife variety of possible answers which are acceptable
but which must'still meet certain criteria of acceptability. In addition,
the answers are not "factual" in the sense that they have been learned;
the answers are logical possibilities. Also, .in each case, the student
is generating the criteria for the answegr he Jr che produces, but the
student's criteria are or can be evaluat®d using some objective criteria
as well. Examples of 4B qﬁestions are:

"How do you tell the difference between fruits and vegetables?" o
\ - ‘ . {,/

"What criteria could you use for deciding whether any of these /
minerals are valuable or not?" /
7

.. v
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- .
) "When we mixed thoge two chemicals together, the solution stayed
“colorless for about ten seconds before it turned to dark blue.
S What would happen if we added about 10 ml.. of water to gach of
the colutions before we mixed them together? Woumld it take lens

. , time, the came time, or more time to change to dark blue?f"

"How would you go about f1nding out ‘whether or not liqulds are
affected byg thermal expangion, Brnest?" .

4B questions are quite common in many science classes. Some teachers
give @ hypothetical cet of conditions to begin a pre-lab, eliciting pre-
dictions of the outcome from ceveral students and probing come of them
to determine the reacons and/or underlying acsgumptions on which their
predictions are based (3B and 3C quegtions). Then they use questions to
determine the design of an experiment which might distinguich between .
the probability or correctness of the different prediections. The classi-
fication questions are most common to life agnd earth oclerfces where the
teachers seem to be more concerned with clagsification than do phycical
seience teacherc. Although much early chemistry was classificatory in
nature, chemigtry teachers do not seem to use classification questiong
very much. Perhaps they should.

C- Level C . -

Quewtions in catopory LC include hypqthes i" formation and what
Bloom calls "Synthesis" questions. Sometimes the level of the students
mugt be considered when coding puch quemtions. For example,
"Why is the hot water staying on the top and ‘the cold water
"tayinp on the bottom, Roosevelt?"

would certainly be a UC question for ninth graders who had not previously
studied the relationchip between temperature and- density. On the other
hand, this came question would almost as certainly be coded as a 2A for

college—bound seniong in an advanced phyqics class. Typically, "why"
questiong such as » :
"Hmmmém. It took the mixture 20 seconds longer to change colors

this time. How do you explain this, Margarite? Why did‘it take
longer to change this time?"
0 3
. . "Why do you suppose the period of the pendulum was the same even
though you lifted the bob a littde higher before releasing it?"

-~

shduld be coded as LC if the students have not been expected to memorize
* the answer beforehand. ’

[
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. Y- Bvaluation questiong
"A- LeveN A

Category 5S5A includes questions which agk students if they agree »
o dicagree with gome statement, point of view, angwer, etec., etc. DBoth
enswerg chould be equally ags acceptable--"disagree" should be as correct -
or acceptable as "agree". If this ic not the case, the question schould
not be coded as 5A. p
‘B - Level'B S

. . Category 5B containg 3 types of questiong: questions which ask
the student to express a value Jjudgment in terms of a scale of valueg
> . . provided by the recsponding student, questions which are oimilar to thoge
' just described except that comeone other than the student (usually the
‘teacher) furniches the scale of values prior to the gtudent's response,
and questionc which agk the student to chooge from amoﬁg alternatives
which are provided. Examples of 5B quectiong are:

"What do you think about this method of solvong the problem?"

"If you were a _pregnant mother and you contracted a severe case :
. : of measles, would you get an abortion or would you have the baby?

Remember, there is a good bossibiliﬁy that your babe, if allowed.

to be born, would have a birth defect. Sandy?"

"0.K. Ve've only got two kidney machines and there are 10 .
L] people who'huve)to use it in order to live. If they do not get

to use the kidney machine they will die and you must pick out

the two people who get to live; the 8 people people who do not

get to use a kidney machine will certainly die. You have a

handout which gives you the information vhich ic available on

these ten people so read it carefully and pick out the two you

wish to use the kidney machine. (LONG PAUSE). 0.K., Jesus,

which two people did you pick out?"

W/

’ .A word about the guestion category classification system.
. | 7
The numbers and letters used to designate the different categories are
intended only as category identification symbols and are not intended to
convey any scale of values to be attached to any one category of question.
For example, Category LA should probably not be considered .as "higher
level” than Category 3C. 5A questions might or might not be considered

i
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"higher level" compared to 2B questions. One chould not aocume that ques-

tiono categorized with larger numbers ond letters are more desirable.
Types of quections, like other strateglesc and techniqueo which teacherag
use, should be appropriate to the objective.,

. On the other hand, a model of teaching ig very definitely beinp implied

in the category syctem. The model teacher ic one who congidtently usec
gceveral different types of questiong, asking questions ot geverol levelo
and with differing ranges of difficulty and ranges of oacceptable answers.
The model teacher implied by thic category syotem might not use all cleven
types of quections in one lescon or two lescons, but, he or she would
definitely use moot of the categoriesc over a period of geveral lessons.
The lecscon on 6ne day might be o pre-lab with many 4B, 3B and 3C questions.
The ascociated post-lab lecgon would include 2B, 3B, 3C and hC questiong.
On another day, a lesgon designed around an icoue in ccience or on the
relationship between gcience and society might include many SA and 5B
quesctiong agwell at 2A, 3B, ba, ete.,.questions. On yet another day,

the teacher might -conduet a review seccion, acking mootly 2A, 2B, and

3A type questions. The criterion of good teaching implied by this quec-
tion category clasoification pysctem ig varlability in ucing different
types of questions. Thigc ig not the only criterion of good jeaching but
it ic one of them, and it ioc the criterion which can be ad eqoed using
the gyctem above.

DECISION RULES FOR UuING THE CATEGORY SYoTFM how to decide between two
gimilar categories--resolving come ambiguities. ) °

1- Vhen in doubt, code any queq}ion ags o lower number and letter. 'If you
aren't sure whether or not more than one angwer is acceptable, caggume
that only one anower ic acceptable. If you can't tell whether or not
.the students are expeeted to have studied the subject on which they
are being quecstions, assume that they are expected to have gtudied the
gubject. The reagon for thic rule ic that most teachers ask mostly
memory-recall qyeotions and convergent-productiornf questionsy regardless
of what a teacher may intend, if the question ‘and/or the contéxt are gt
all ambiguous, the students will react to questiong agg ifgphey vere
memory-recall and convergent-productlon questiong simply because thoge
are the kinds of questions they are accustomed to.

(a) If you are not cure from context whether or not students are being
asked to infer from an adequate data and/or theoretical base, assume
that they are (code 3B in preference to-UiB).

(b) If you're not sure firom context whether an agree/disagree question
is a 1 (student is expeoted to agree with the point of view implied
by the teacher) or a 5A (either the agree or disagree response is
equally as acceptable to the teacher), asscume,that it is a 1.
Usually the student's response tone is a good clue to distinguish-
ing between thegse types of questions. .
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(¢) If the eontext does not provide sufficient clues for deeiding
wvhether students have previously been exposed to o méthod for
working a problem to produce o right or beot anower (the differ-
ence between a 3C and a 3A), acscume that they have and code the
question o A, R )

(1) If the eontext does not provide sufficient clues for distinguiche-
ing between synthesisc or divergent hypgthesioc questions (M) and
similar questionc to which the teacher will accept only the "right"
or best ansver (3C), asoume that only one angwer ic aceceptable
and code 3C. ,

(e) If the context doeg not provide sufficient clues for dintinguioh-
ing between WC questions and questions for whieh the ancwer hag
been learned (2A) or for which o method of generating an answer
has been learned (3A), ascume that the anower or method has been
learned and code accordingly.

(f) ALl rules have exceptions. The exception to thic rule io: A
quegtion that gounds completely open' chould be coded as a WA even
if it is not clear in context that the teacher really wanted to
ask .a different kind of question and just didn't phrace the queg-
tion properly. If the teacher asks a gecond question, adding
eriteria for the answer which were not available initially, the
second question chould be coded as o P?A, or vhatever oloe it ]
might, happen to be. The fact that the teacher had to rephragse

. ’ to got the desired answer indicateg that the answering student,
accepted the open queotion as open and provided an “epen" ancwer.

2- If a teacher follows the angwer to a cognitive-memory (2A and ¢B) or
a convergent-production {(3A, 3B, and 3C) queotion with an agree/
digagree redirect question, give the redirected queation the came
code as the preceding question. Gince both cogpitive-memory and con-
vergent.-production questionc have best or correet anowers, hoth
options for an agree/digagree redirect are not equally acceptable.
The previous answer which the student to whom the redireet has been
piven ig expected to evaluate is either correct or it is not correct;
in choosing between agree and disagree, the student io essentially
answering the original quection.

. B

3- If a teacher asks more than one question in cuccession without either
allowing a student to answer or ancwering themselves, code only that
questior which the student answers. This will usually be the last
question, but not alwaysc. An exception to this rule in the coding of
several managerial questiong., For example,

"Bobby, would you pleage sit down? Keith, do you think we can
@ hold a discuscion while you and Sandra are’ talking like that?
LeeRoy, vhat are you doing to Patrice's dress? Susan, would

c - 26
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s you please ‘go to the oﬂflce and ask Mr. Price to come down here
for a few minutes?" .
should be coded as a.series of four l's. 1, ", ", 1111 . .

. ) [

Y L As- 1mp11ed by the last’ sentenCe above, when a teacher asks the same
question ‘several times in succession, a more efficient way Jo code |
this is to %rite the code. for the question the first time when it is
asked, then to follow the initial code with a ditto mark (™) each timg

M the ques%lonkls asked consecutively’ theréafter. A common strategy - o

called ELICITING.poften employs the same queéestion several times in

PO v ‘succe351on and if the coder used dltto marks to indicate that the

o samg question has beeqd asked several tlmes in succesgion, this -4tra-

4{ . ' tegy wiil appear more obvlously on the finished. code~-sheet. :

e ’ " 5~ Sometlmes, tasks or problems which the students are expected to do to
produce an answer ’are not phrased in the interrogatlve form. This is’
e especially true for 3A type quegtions and for clasqlflcatlpn questions'
' in general. Even if the interrogative form is not used, directions to
. a student to do something to produce an answer or solution should be

0 coded as a question for the purposes of this category syétem.

6- Quite often in listening to-audlotapes (less often in llstening to
"live" classes), not'all the words spoken by the teacher are under-

- . standable due to techpical and/or student problems. When questions
S are not.understandabl ,Jngie them with a lower case "o". L
( N\ _‘ T- Many teachers sometimeevph“ase questions so poorly that undersfanding

exactly what the guestion.is getting at is difficult even though the
i i ‘coder .can tl understand the individual words that are spoken (an

example isi”*Ralphie, what about planets?"). Questions that. are so
poorly phrased ﬁhgt their intent is lost should be coded with a lower
> case'"o"
.8~ Phere may be several kinds of questions which are perfectly under- °
standable and for which the jntent is quite clear but which are just
not classifiable into one of the categories of this. system., Whenever

this type of question occurs, code it with a lowefr case "o". 7
o ~ . .

9- To summarize rules 6, 7; and B—Qany time a teacher verbalization that -
. is obviously a question cannot be coded, use a lower case "o" to
indlcate that a non-codable question was asked.

f o . . N -
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You are about to read programmed instruction designed to help you learn
"to use the category systém you have just finighed reading. This pro-
* gram should not be read like a book because chooving different answers

‘Please turn to page 1. r’

L

frame 1

t

to the questions contained herein will sometimes ask you to turn to
different pages.of the program. . : v

-

When asked to.answer a question; pleade do so before turning to the
page designated as the next one” in the sequence. You will often be -
asked to write your answers down before proceeding to either the next
page in the program or to a certain page in the answer key booklet..
Unless you are possessed of an unusually good memory, you should

follow these directions; not following them’ will likely insure that you
will have to proceed through more pages of the program in the long run.
Writing the answer when so instructed will get you through the program

successfully faster than not writing them. -
i N
PLEASE TURN TO PAGE 3 8 i
o o e \ ’
' , " ‘frame 2

The directions on‘page (1) asked you to turn to page (3). Since you
arereading this message, you obviously did_not follow the instructions.

frame 3 o . .
Below are éeveral groups of/;lassroom questibns which should be coded
as category 1. Please read”these quetions and write down the common
attributes you feel these questions have which might effect their being
included together in a single category.

(a) "Has everyone here tasted salt?"

(p) "Did ya'll hear what Kevin said?" o

(e¢) ™Don't you think we should use a thermometer to measure the
change in temperature?"

(d) "Now would the air be heated or cooled by lightning? If
would be heated, of course!" .

(e) "Who hasn't given me their data yet?" -

(f) "Bobby, did anyone give you permission to talk?"

After you have written down the attribute(s) you feel these questions -
may have in commonj turn to page 5.

-~
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o , . frame‘h o ‘ .
, .

L~

Keeping in mind the discussion you have just read on,page 5 and also re-

b membering the name of categoyy I=-MANAGERIAL-RHETORICAL, please study
\ the category 1 questlons listed below and identlfy why each is coded as
- category 1. .
(a) "What did you say?" XY ",
(b) "Does anyone need t¢ have that repeated?" .
- (e) "Don't the tropics have more hot water than cold?"
- (d) "But you can see that iq happened, can't you?"

(e) "Does everybody's data lqak like this?" <
(f) "Sandra, would you pleasé turn around and stop pestering .

' ) Harold?" - ,
. (g) Now why do you think the solution turned blue? Because we
S added a base to the solution.
(h) "Don't you really think that abortion is murder?"

. . » P
N PLEASE TURN TO PAGE T

[

&

All those questions have in common that the students don't really have
to think very . much at all to answer them and often are not expected to
answer them at all. They are procedural, managerial, rhetorical, or use
‘ingérrogative mode for phrasing a point bf view with which the students
are expected to agree. Students are expected to confirm something, to
agree with the teacher, te take some action such as turning around and
being quiet, or to give the teacher managerial information which the
teacher can use in pacing and/or structuring a lesson.
-
, If your answer was similar to the above, please turn to page 6. If your
answer was very much different from the above or if you did not write
Jdown an answer, please turn to page L,

——
:
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- ag either "1" or "Not-1" on a ceparate sheet of paper,

& frome 6 °

You have an adeguate understanding of category 1--MANAGERI%L7RHETORICAL‘
quections. Now you need to practice identifying questions which may or ”
may not be coded as 1's.  Below are three questions which you should code

(a) "Connie, do you have something to say?" )
(b) "What part of a meter would a decimeter be?"
{¢) "Would you repeat your ancwer so everyone can hear it,
Charles?"
After coding the three quections above as "1" or "not-1", please‘turn to
page 9 -

N \-/' , ~

. ; frame T

v

Categoryl questions are managerial, procedural, disciplinary, and/or
rhetorical in nature. They do not normally deal with subject~matter

ag such and when they do, they are rhetorical (the teacher answers them),
they are factual statements made in interrogative mode, with which the =~
students are expect to agree, or more rarely that are >equests for the
student to reveal his or her state of understanding before proceeding to
ask that student to answer another type of question. ‘

PLEASE TURN TO PAGE 5

)
' .

o
frame 8 . /

You have received no instruction to turn to this.page. Please re-read thre
page you just read and follow the directions carefully. If you cannot
remember which page you were just on, return to page one and quickly
follow the directions from page to page until you return to the page you.
Just read. .
o ) o
. _ . o y“ .

/ ) !
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@ ‘ frame 9

(2) This ic probably a 1, but you would nced to hear it in context to be
y gure of your-.categorization. If the.teacher isc using it to elicit
an ancwer to a question which has been previously djrected to
another student, you would code this as whatever the original
question was. Most likely.it would be a 1. .
(b) This io definitely not a 1! The student is expected o draw on hig
or her gtore of knowledgedrelat1ng to the metrlc gystem and angwer
the quegtion.
(c) Thic is certainly a 1.

. If you missed either (b) or (c), please turn to page h. If you did not
miggs either of these, turn to page 10. -

frame 10 7

Below-is a transcrlpt of a short audlotaped gscience lesson. ‘The questions
to be coded are preceded by lower case letters -in parentheses. Code
each of these quetadnﬂ as "1" or.as other . v, ‘

(a) Ir th1o a frpit or a vegetable?
MANY STUDENT REPLY~—UNINTBLLIGIBLE
(b) Are you surg?
MANY STUDENTS REPLY~~UNINTELLIGIBLE
(c) What do yoy think it "is Bonnie?
Sl: A Vegetable.' .
7. (d) Cathy? )
s2: I don't ‘know., '
83 I didn't hear you Cathy. (e) Would you speak a little louder?
: (f) Yes, speak a little louder 80 that can hear you in the ba¢k of
. the room. . .
: 82: I DON'T KNOW!!
- Sk: Aw come’on. You know
ddn't'they? : . :
T: O. Robert, they put {iWflatoes in salads. That's quite true. (h)
o you know what a ' .

dorf salad is?
sh: Yes. 4

T: (i) What,is jn a Waldorf salad, Robert? 1
8h: Carrots and apples and raisins and stuff.
T: (WRITING ON BOARD) Robert -said that .this stuff is in a Waldoﬁf«salad
) (3) Are there any fruits in that list of stuff, Joe? g
. 1
After writing you codes for these questions designated above, please
turn to page 13. . ‘

it's a vegefable. (g) They put 'em in salads

| : . o ;
; 32 ]
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'i, ' f}ame 11
Below ic a transcript simfilar to the one you just coded. Code the ' .-
que@tiono preceded by lower cace letters in parentheses as either 1 or
« other and write your coding on a geparate sheet of paper.

T (a) Joan, what do you see now? o ' ] .

' S81: The water's muddy. ' : ’
T: (Y) Why do you think it is muddy? ) v 4
81: ecause you just puft some dirt in it and it hasn't had time to~ '

gink ‘to the bottom.
T: 0.K., the dirt haon't sunk to the bottom yet. (c) Right? (d) Do
you agree with that expygnation” Jimmy?

. 82: No. .
o, ~T: (e) No? (LONG PAUSE) :
=7 . 82: HNo, I don't mgree. I don't think all the dirt will sink to the

bottom. I think some of the dirt has disselved in the water.

T: HMMMMM. That certainly an interesting idea. (f) How could you

" tell the difference between Joan's idea and Jimmy's idea, Sean? =

(g) How could youytell vhich of the explanations is correct?

83: (h) Huh? :

T:- (i) Did yoéu hear what they said? ‘

83: No, Ma'am. .

T: (3) Why didn't you hear them? (k) Weren't you listening? (1) Were
you daydreaming again? (m) Joan, would you please repeat what
you sald for Sean?

After writing down your analysis of: this transeript on another sheet
of paper, please turn to Eage 12 ‘to check your analysis.

[N
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frame 12 v 5
N -12- L
“dege

(a) Thic io Not a 1 -~ teacher ic ascking ctudents to make o oimple
: obgcervation which ic 28.

. (b) Other -- hypothesis formation ic usually coded as WC

(¢) 1 -- teacher restates student's angwer and acks her to confirm .
restatements 0 accuracy .

() Other - otudent is being asked to evaluate another student's
angwer and bothag&ree and digagree are equally acceptable.

,Therefofe, thic would be a 5A. .
(e) 1 -- seme as question(e) :
(f) Other -- teacher asked two questions in rapid succession. BRI

Since the student did not encswer either of them in an intelli-
gible faghion, there ic no way thls can'bi categorized. Code .
it with an "o".

(h) This is a student questlon and should receive no code at all,
,not even an o, . o
(1) ‘1 ‘ . .
(3), (k), (1), and (m) -- Since this is a string of managerial
questions, they should all be coded. Your code sheet should
designate them as a series of 1's. ‘

If you did not ‘understand the explanatlons given above, please
return to page 11 and re-examine the questions in llght of the
explanations. If you do understand the explanations above and/or
if you didn't migs any codes, please proceed to page 1h.
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frame 13

- © =13~
(a) The students are being acked to classify a tomato either as a
vegetable or as a fruit according to thelr own criteria. This
would be a UB, NOT a 1. *#
(b) 1 -- students are not really expécted to provide an answer to
thig, . e .
(¢c), (4) OTHER -- thesé are both LB questions just like question (a).
(e) Student questions are NOT CODED using this system.
(f) This is not a question: It chould not have been coded.
\z) Student questions ghould not_ be coded.
(h) 1 -~ This is'a relatively-rare form of managerial .quettions.
+The ctudent is agked to tell the teacher whether he actually
has the knowledge to answer the next quegtion before the
teacher asks him the next question. The acceptance of the
"yes" ancwer is a context clue. ‘
(k) OTHER -~ Since this is a memory-recall questlon, it ic coded
ds 2A.
(j) OTHER -~ students learn very early in life that an apple is a
frgit. This would be an identification by label type of question,.
"R : .

If you code& -the student questions as 1l's do not count them as misses
since they would have been 1/# had the teacher asked them. Please"

-remember that the category system ig meant to be used with teacher

questions only.

After being given the student questions, if you missed more than
one of the questions (i.e., if you miscoded more than one "1" as
"other'") please turn to page 11.

-

If you missed only one or if you missed none, tQin to page 1lb.

*#It might also be a 2A since most kids have learned to associate
"tomato" with "vegetable". . .
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frame 1h »

.:]_l;_

<
.

_ Below are ceveral questions. Pleacse read them and write down the
o attributes you feel they have in common. The questiong below are
all 2A questions. -~

) "How do you spell turguoice, Harold?"

) "What's the name of thic mineral I'm holding up, Yolanda?"

) "What are the two different kindc of energy, Albert?"

) "0.K. Gere, ig the chromete ion yellow, or is it red?"

) "Yesterday, we talked about cell membrares and you should have
read the chapter on cellu lagt night. What are cell membranes
made up of Bob?"

After writing dowfl the attributes you feel thece questions have in
common, please turn to pagé 15. ‘

frame 15

~ - -15-

Al these questions require memory of previously learned materials
’1dent1fication of something using a prcviously learned name. In bot
cases, the student is expected to provide a correct angwer that has

been previously learned . \

5
Questibng of this type are coded 24 -- cognitive-memory questions,
level A. '

-

PLEASE TURN TO PAGE 16

36
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. frome 16

=16~

. -

Below are several queotions. Please identify thooe that are 2A
(memory-reeall ond identification with learnéd terminology) end
thoge that are not.

’ (a) "What do you call rivers that look like thig?"
“ (b) "Do you think it will float or oink?" . .
: (¢) "Can you tell me anything eloe about that?"
(i) "What's e liter, Bill?" . .
(e) "How many miligrems are in a gram, Bthel?"

.

After writing down the letters correcponding to thoce questions
which chould be coded as 2A, please turn to page 18,

o frame 17

-17-

Category 2A quegtiong ére.strictly memory-recall and identification
\\cﬁJ{ ucing learned terminology. They are very popular with teachers of all
cubjects and are quite common to gscience legsons.

Whenever a teacher asks a ctudent to recite previously learned mater-
ials, definitions, formulae, theories, proper terminology, etc., etc.,
the students are expected to answer ucing words and .ideac they have
-gtudied and/or membri?ed.“ Examples of this type of question are:

"What ic the name of this?"
"And what- do you call that one there?"
"Harold, what is ,the valence for the Ferrous ion?"
"What formula describes the angular momentum of a rotating disk,
‘ Julio?"
(e) "Please tell us the three most important contributions made to
the science of geology by Lyell, Marita?"
(f) "Would you please name the phyla from the lowest to the highest,
Linda?" 7, '
(g) "What is the principle of uniformity, John?"

P e W N N N
a0 o
— — —r

PLEASE TURN TO PAGE 19

t4
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(a)

()

(c)

‘ frame 18 ~
-18- -

2A -=the teacher is acking for o learned adjlective ‘cuch ag
w'meandering.” Only if the context makeo it very clear that a
divergent responoe io acggptable ohould thic be coded as some-
thing becideg a 2A.

Other -- If the teacher is asking for an inference from data,
thic is a 3B. If a prediction from an inadequate experience
bage ic being acked for, this ic a 4B, The context would pro-
vide sufficient clues for—@istinguishing between them.

Other --To code this question properly, you need to know what
the previous question was. Wilhout that information, thig
quection would have to be coded an o gince it doeon't fit into
the category Syctem on ils own characteristics. v

2A -- the student 1o acked to recall a definitiom. -

Other -- this is a procedural question, category 1t

2A -- Again the student is being agked to recall a learned
fact. A pocoible exception to thic coding might decur if
context indicates that the metric prefix system has Jjucst

been introduced. Under those circumstances, this might

be coded as a 3A -- reasoning or working a problem with
learned or given method to produce the right answer.

If you missed more than one question, blease turn to pege 17. If you
migsed only one or none, turn to. the next page.

-

ey
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frome <19
5 . -19-

Please read the quections below and write on a sceparate sheet of

paper the attributec’you’feel they share which allow them to be
‘placed together in category 2B.

(57 ™Jhat do you cee happening, Sally?" T
(b) "Ellen, what doeg the water look like?"

(c) "Would you say that again using your own words-instead of
the book's definition?”

(d) "What do you mean by that? Would you say it in a different

After/Writing down the\common attributes chares by these questiong,
pleage turn to page 20.

N a

frame 20
20~ '

The common attribute shared by these four questions is that the stu-
dents are being asked to explain or describe gomething in their own
words. In come cages they may be requested to translate technical
terms into everyday language. OBSERVATION and TRANSLATION are the

key words in describing this category. Questions of this type belong
"to category 2B.

frame 21
‘ -21-

If you missed the category 1 questions, please turn to page 5 and
follow the directions from there. ’

If you missed the 2A and/or 2B quiestions, please turn to page 2§.

30
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L L20-

-Below are severgl questiono. Pleage code them ag 1, 2A, 2B, and
"Other". If you feel that you can correctly identify the category
pystem code for gome other quegtions included in the "Other," pleace
feel free to do go beecause the actual coding for all questiono will
be Jio%ed and diceusged in the key. However, please concentrate on
properly coding the firot three categories scince thoge should be of
"primary concern at thic point in the program.

"Have ya'll ceen a picture of what a membrane looks like?"

What are proteins composed of, Sue?" . ‘

"Does anyone have a question?"

"What kind of energy ic kinetic energy?"

"How would you deseribe a fruit to me if I had never geen -

one, Marie?"

(f) "why is the hot water staying at the top instead of going to
the bottom, Jeffercon?"

(g) "What do you call this lowy ckinny thing I'm holding up. . .
uh, Ben?" .

(h) "What happened when you put on dn extra wagsher. . .comeone
from group 47"

(i) "If you pass this otreak of lightning through the air and the
lightning ic hot and the air is cold; what is it going to do .
to the air around it? What's going to happen to the air, Roger?"

(3) "Why do you suppose the minerals we Jjust-listed on the board
are worth a lot of money, Gandy?" ,

(k) "0.K., energy is the capaé?iy to do work. Would you explain

that in your own wordg?"

P T
O R0 R
A g e

After coding the questions above as 1, 2A, 24, and "Other" dn a
separate gsheet of paper, please turn to page 83.
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. 'x\' ; » - frame 23

. R i -23-

1l —- this is a procedugal questlon

2A - memory-recall

1 —- another procédural questlon

2A —-- memory-recall

Other ~- student is being asked to generate own classificatién
system for dlstlngulshlng between fruits and vegetables.
Therefore, this is a LB. ’

(f) Other -- student is belng asked to formulute a hypothesis so
this is a UC.

TN N SN TN TN
D0 o P .
Rt N N st N

(g)  2A ——1dentif1cat10n of something by a previously learned name. ;
(h) 2B -- observation described using student's own words. A
(i) Predictipn -- either 4B or 2B, depending on context. , -

, (j) Other -- Student is being asked to generate criteria for :

cla331fy1ng minerals into valuable and not valuable groups,
) ‘therefore, this is 4B.
' ' (k) 2B  —- 'Student is being asked to traﬁslate a learned defini-
tion into own wdrds. '

>

>®

If you missed more than one classification into 1, 2A, 2B, and

Qther please turn to page 21. Ignore any misses you may have had

in trying to distinguish between the "Other" types of questions as
- long as you did not code'the "other" questions as 1, 2A, or 2B.

™ If you missed only oneor none, please turn to page 2k,
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Below and on the follow1ng page is.a tranucrlpt derlvﬁg from an
audlotaped physical science lesson. Please code the qiéstions
preceded by lower case letters .in -parentheses as 1, 2A; 2B, and R
other.. Write your coding analysis down on a separate sheet of , °
paper. ‘ .
T: ( ) What about kinetic energy? . : .(b) What kind of energy is*
that, Bruce?
S1: (c¢) Is that the energy of moving objects? The energy of motion?
T: (d) 1Is that what you think it is? * N
81: I guess so.
T: (e) Do you agree with him, Erin? ..
S2: Yes, I think that's right At least that's what you told us
yesterday. . e
T: (f) What causes heat? (g) :Why does the movement of molecules
-cause heat? LONG SILENCE - -
T: (h) Lonnie? . . ’ .
83'\€1r? . &
T: (1) Why does the movement of molecules causge Qeat? ¢ ,
83: I don't know. o _ -
LONG SILENCE . '
S3: Well, maybe it's because the molecules or whatever they “are
' kirda rub up, against each other and. . - .

(Laughter by other students make the rest of this answer unlntelli—

gible)

S3: (j) Well, if ya'll are so smart, why didn't any of you raise youf
hands to answver. ) , :

£

LN

, frame 25

! -25- _

T: (k) 0.K., would ya'll please be.gulet and let him finish answer-
‘ing the question? It sounded like a pretty good answer to me.

.Go ahead, Lonnie.' .

S3: 'Well I mean. . .you know. . .(PAUSE). . .like when you rub
your hands together and they get warm, and when you 811 down
and slide across the gym floor, you get burned. . .Uh, maybe
the molecules are making heat by rubbing up against each other.

Shk: Yeah, you get hot when you rub up against your girl friend too.

(GENERAL LAUGHTER) -

-

‘ | 42

4
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'T: Actually, that's a real good explahation,'Lonnie., Eric is
Jealous because he didn't think of it. Let's yrite. in on the

board.. . .(1) 0.K., Eric, can you think of another explanation?
(LONG SILENCE) '
Sh: Nossir.

T: (m) Well, do you think you should make fun of other people'v

~ answers, thenf?

Sh: Well, it just sounded funny, yoﬁ know?

T:- I guess he could have said "rubbed together" instead of "rubbed
up against.”" (n) Would that have made his answer a llttle less
funny, do you suppoge?

S4: Yeah, I guess so. e '

T: O. K (o) Can you think of onther explanation, Sherri?

=

q

After coding these questlons as 1, 24, 2B, or Other, turn to page 1
of the Key Booklet to check you answvers.

P

frame 26

-26-

»- [}
‘Category 2 is entitled COGNITIVE-MEMORY QUESTIONS.
There are two different levels in this category. .
Level A includes memory-recall and identification questions. Any time
a studerft is requested to recite previously learned material or to
name something using previously learned terminology,.the question .
should be coded 2A. -

When a student is asked to describe something in his or her own words,
or to translate previously learned materials into his or her own
words a code of 2B is appropriate. 2B questions also include those
questions which ask students to rephfase a previously made statement ’

or answer.
Q

o

PLEASE TURN TO THE NEXT PAGE.

'
3




-Below are geveral questlons.
other,

frame 27
27~

Please code these as 1, 2A, 2B, and
You may code the "other" category questions using the appro-

priate system code designation if you wish since thege will be listeq
and discussed. However, please concentrate on geparating category

1, 2A, and 2B que tions from each other and from other categaﬂiea

(a)
(b)
(e)
(a)

(e)

(f)
(g)
(n)

P

"Has anyone in here seen halite?" | ©
"What doeg classification mean, Margaret?" o
"What's an example of somethlng that will digssolve in water,
Danny?"

"What's the difference between potential energy and kinetic
energy, Kevin?"

"0.K., Avogadro's number is the number of molecules in one-
mole of any substance. Can you tell me in your own. wordc
what a 'mole' is?"

"Why- do you think there would be a fat layer in cell membranes?
Can you think of a function the fat layer might serve?

"Whet happened when you put the permanganate cryvtal in the
water, Janice?"

"0.K., the lens. . .
‘Roosevelt?"

.Now, what is thig part of a microscope, o

'

e

After you have written the codes for these questions on a separate
sheet of paper, please turn to- the next page to check your answers.

-




frame 28
_28_ . ' )

1

2A -- Both questions in the geries are really asking the same
thing co both are the same type of question. You really don't
need the gtudent's answer to code these questions.

Other -- msny acceptable answers to this, so it is coded A,

2A -- While this might be gome other category in context,
usually words like "the difference" gnd technical terms such as
Ykinetic" are keys that the student has already been exposed
(1ike smallpox or meadles) to the ancwer. i

2B -- tranclation of a technical term (mole) into gstudent's own
words . v

Other. ~- Had the student answered the first question, a code of
LC --hypothesis formation--would have been appropriate. If
the stpdent had answered the second question, a code of La

. would be appropriate. A context clue to the acceptability of

several different answers is the use of "a function" instead of
"the function." - : ¢

2B -~ studént is asked to report observations, !
2A -- student is asked to identify something using a previously
learned name. ‘ : :

PLEASE TURN TO PAGE 22

190
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; frame 29 ,
, -29-
- o . [<n Y . .
The next category in the claggification syctem is “called the €

1

191

CONVERGENT-PRODUCTION QUESTION category.. Except for cognitive-memory,

and managerial-rhetorical questions, convergent-production quesctions
are the most popular kinds of questions asked in science clasges.
Convergent-production quegtions have in common that the student is
expected to use some gort of reagonidg and logic to produce a correct
or best answer.. The answer to a convergent-production question can
be described as a logical necescity rather than meréLy a logical
possibility. One answer to a convergent~-production questions is
demonstrably more right THAN other possible answers. ‘The .ancwers
thisc.type of question may be objectively judged using a get of
criteria which were developed prior to,the acking of the question;
_ .~usually the criteria for judgment the correctness of.an ansver to a
. convergent-production question have been established by "experts"
rather than by either the teacher or the student.

or

4

/)

- PLEASE TURN.TO PAGE 30
GF

.
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frame 30
=30~

The first level of convergent-production questions includes thogse
questions which ask gtudents to use a previously learned or given
logical method or sequence of reaconing for producing the corfect
answer to the question. Learning formulas end methods of manipu-
lating them and learning certain clacgification systems are
examples of learning a logical method or sequence of reasoning
designed to produce correect angswers to certain kindgs of queotionu.
Txampleg ¢f 3A questions are: :
{

"Chauney, using the formula PV = nRT, can you tell us what

the prescure will be in a previously evacuated 5 liter flasgk

if we add 2 moles of carbon dioxide at 29°C.?" .

"p pair of blue-eyed/brown-eyed hybrid humans morry, and
have 8 children. If brown eyec igs a dominant trait, how many
blue eyed children would you expect them to have, Melvin?"

"Using the characteristics for the various phyla of worms
written on that handout cheet,,separate the different kinds
of worms at your lab bench according to the phyla they belong

o

to."
PLEASE WRITE A 3A QUESTION YOu
MIGHT USE IN YOUR TEACHING.
» then
turn to page 31 please.
=4

47
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. =31l

Please identify the 3A questions below. On a sepafate gheet of
‘paper, lict only the numbers of the 3A questions.

(1) "Wow, we added 4.00 grams of NaOH to 100 ml. of digtilled water
and added one drop of phenolphthalein. How many ml. of 0.01lM.

’ HC1 should we add to this golution in order to get it to change
colors’ from pink to colorless without actually meking it acidic,

. Bric?"
(2) "Manfred; would you pleage derive the mathematical expression
e which deseribed the relationchip between the kength and diemeter

of a solld rod and its engular momentum when it ig spun around
a point at itc center of gravity? .
(3) "Vhat cize resigtor must you put into a circuit te allow only
three amps of cubrent to pass through at 1000 voltas"
(4) "0.K., at each lab teble, there are several different tyﬁ!% of
Plants. Now the question I want you to answer with thos
plantc is this: What kind of a system, what set of criteria or
characteristics, can you look at to use in separating those
; . plants into only three groups such that the plants in any one
- group possess the characterigstics of that group but the other
. plants do not possess those characteristics?"
(5) "Mario, here's a box of rocks. Would you look at them and tell.
us whigh,one's are igneous and which ones are sedlmentary,
please?"

Wr}te down the numbers of the questions you think should be coded
3A. Then turn to page 32.

18
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frome 32

-32-
Questions (1), (3) end (5) are all 3A. Quections (2) and (4) are not.
- If you were correct on all counts, congratulations because come of
© them were pretty tricky. If you misged one or more, see the discus-
sion below. If you have Just been congratulated, pleace turn to
page 35. . ’

If you identified.quection (2) or (4) as a 3A question, please turn
to page 33. : :

If you failed to identify questions (1), (3) and/or (5) ags 3A queo-
- tions, pleace turn to page 3b. .

If you made both kinds of errorc, turn to page 33 first and follow
the directions from there.

B

frame 33
. vy

-33-

(2) A question like this would almost certainly be a 2A, although it
could be a 3C for an especially advanced group of kinds. Jhe
derivation in questions requires a fair-knowledge of calculus
(which indicates how important it is for a coder to have know-
ledge of the subject matter field being taught) and this is

: beyond most high school students (or most college students for
. s ‘ that matter) unless they have learned a step-by-step derivation
which they can memorize and reproduce or regurgitate on demand.
Since this is most likely a memorized derivation which the
student is being requested to give, the question would probably
be coded as a 2A.
(h)Q The students are being asked to classify plants but they are
being asked to generate the classification system which they
- will use. Therefore this is a LB question.

If you also missed questions (1), (3) and/or (5), turn to pa§€‘3h.

If you correctly coded those three questions as 3A, turn to page 35.
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freme 34

< | -3k~ -
Questions (1) and (3) are obviously "plug-into-the-formula-and-crank-
out-the-anower" type questions. Questions of thic nature are always
coded as 3A. '

Quesction (5) is not a "formula" type of question in the cence oéf\\\
manipulating numbers but it is a "plug-in" type of question in the \
gence that the sctudent {ig expected to use a previously learned

cystem of classification scheme to answer the question. The words
"igneous" and "cedimentary" are context clues indicating that the
gystem hag been previously given and/or learned rather then student
generated (otudents don't generally generate words like "{gneous"

and "gedimentary"). ‘

rrom

: If you misoed question (1) and/orq(B), please turn to page 29.
R < ‘
$
If you migced only question -(5), turn to page 35 pleace.

frame 35

-35~
Below are geveral questiong. Please code them as eithpr'3A or OTHER
on a separgte sheet of paper. .

- (a) "Wnhy do you think the universe is expanding, Bob?"

(b) "How many grams of NaCl would you get by evaporating all the
water from 500 ml. of a 2.00 M. solution?" -

(¢) "What formula should you use for calculating the acceleration
due to gravity working on a freely falling body, Clarence?"

(d) "What is the major function of the cell's nucleus, Hank?"

(e) "0.K., Jeanette has given us several characteristics which she
feelg can be used to distinguish fruits and vegetables. Mollie,
using Jeanette's characteristics, can you tell us whether
squash is a fruit or a vegetable?" ‘

(f) "Does your data look like the data that's already written on the
board?"

(g) "How many calories are required to raise the temporature of 10
grams of water from 50°C. to 80°C., Semmy?"
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(n) "Kitty, would you take thio note to Mios Bradshaw pleace?"
(i) "Suppose the Arabs gtart another ‘oil boycott and we have devel-
- oped enough oil to cupply ourcelves and one other inductrial
nation? Who should we give our oil to, Imelda?" -~ °
(§) "what are come weys we might be able to use the cloning technique
we have just been talkirng about?"

On o separate sheet of paper, code these questions as 3A or other.
Then turn to page 36 to check your coding.

frame 36
. ~36-~

(a) . Other -~Acking for a hypothesis., 2A if the hybothesis haé\been
‘previously learned, 4C if ‘it has not been previously learned. -
Context should provide sufficient clues for distinguiching .
between the two and if it does not, you would automatically
code with a lower number--2A,

(b) 3A : .

(¢) 2A -- student is being asked merely to remember the formula,
not use it

(d) Other -- This is a 2A question ("the major function . .").

) 3A -- The student is being asked to classify using a given

. gystem which was developed by someone other than themgelves,

(f) Other -~ This is probably a 1 although you would need to hear
it in context to be certain.

(g) 3a

(n) Other -- 1 (procedural)

(i) Other -- This is a forced choice kind of evaluation so this
would be coded as a LA, .

(jJ) oOther -- Since this is a completely open question, this would
be coded as LA, ,

i

If you mised more than 1, please turn to page 37, If you missed one
or none, turn to_page L40.




~
? 197
: frame 37
=3T=
Category 3A quectiong are those which agk gtudents to produce certain .

correct answers by using learned or given cequences of reagoning,
logical systems, ete., such ag mathematical formulae, gyotems of
clacsification, or a geries of logical "steps" which are associated ’
with a cuccesscful way to produce the right ancwer. They are "plug-
in-the-numbergs-and~crank-out-the-ancwer" type questions and

"properly-apply-the-learned-steps-or-criteria" type of questiong.

Clooe your eyes, and in your own wordg, deceribe the ‘attributes of
3A quectiong.

-

THEN, PLEASE TURN TO PAGE 38

frame 38
-38-
Below you will find five quections. Please identify these as 1, 2A,

2B, 3A, and other. Write your coding down on a separate sheet of
- paper.

-

(a) "What will the products be if. you mix HCl and NaOH, Billy?"
(b) "Why does the sunrise occur later each day during the Autumn,
- Jessie?"

(¢) "Can you name a way in which the structure of frogs is adapted
to life as an amphibian, Sue Ellen?" :

(d) "0.X., which of the compounds listed on the board are acids and .
which are bases, Gerry?" ' v

(e) "If we had kept on heating the beaker ‘until almost all the water '
had boiled away instéad of just for four or five minutes after
the water had started boillng, what do you think the tempera-
ture would have been, Lisa?"

After you have written dowh‘your classification of the above ques-
tions on a separate sheet of paper, turn to page 39 to check your
- _answers. . § -

Al
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frome 39

~39- v
Thic question could be either 3A or 2A depending on the context.
If they have ctudied the actual reaction, it would be 20-- *~
memory-recall. If they are using o redaconing cequence ouch ao
(i) bases and acido react t6 form water and a calt; (ii) take

H from the scid and OH from the base to make the woter; (iii)
otick what's left together to meke the salt; then the question
ghould be coded 3A since they-yould be using a learned sequence
to produce the right angwer.

Other -- The gtudent io being agked to propoge a theory to
explain certain observations so thic chould be a WC. ‘Agein
context 1c important since almost anything can be and’often

io memory-recall.

Other -- thic question hac many acceptable ancwers co .it ic bA.
304 -~ ptudent ic being asked to uoe a learned clagplfication
cyoctem, . .

Other -- thic quegtion ig asking for en inference from data go
it should be o 3B,

-~
.




frome WO

~h (419
Below ig a tranceript of cn audiotaped physical scilence lesoon,
Please clecsify the questiong proceded by o lower cage letter po 1,
. 2A, 2B, and 3A. Code other types of questions as other or, if you
choose, try to code them with the proper category codes cince the
other codeg will be licted and discusged.

-

T: Allright, today we're going to talk about. iho metrieo gyctem.
(a) Irving, wou}d you tell us what you know about the metric

syctem, pleage?, c

GCl: ¥Well, I just know what was in that handout you gave usc. . ., you
know, about the ruler in Paric and that other gtuff. . .
(PAUSE). . .Oh yeah, I went shopping with Mana yecterday and I

noticed that a lot of cans dnd stuff were licting the weight
in gramg too. That's the metric system ion't it{

T: It certainly is. That's pretty observant Irving., (b) Vhy were

you reading can lebelo?
S1: I always read the labels to cee who's trying to trick us into
paying more money for lpos atuff.
T: That's a pretty good idea. Ya'll chould probably all do that
whenever you go shopping. . .In fdct, I think I'll make that
an asoigmment (WRITING ON BOARD) All of you go to the grocery
store some time this week and find at least one kind of thing
thatliots the weight in gramg. Then figure out how much it
costs for a grom in two different size cans or packages. . .
0.K., back to fhe metric osystem. (e¢) What's a measure of
length in the metric system Tina?
82: The meter?
T: Right. (d) How about volume, Sam?
53: I don't know.

‘' Harvey?
Sh: The cec.
PLEASE TURN TO THE NEXT PAGE
N

%
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Sos © T:. Well, that's certainly 6ﬁe”metric system volume megsure. (f)

What does cc mean?

Sh# Cubic centlmeter p I49/"'
T nght. \g) Do 7you know another metric systenm measurement fo

o7 ‘ . volume, Harve? 4 :
o .8h: Sure. The ml. : o
* - - T. 0.K., and IfVlng said earlier that the metric measure for mass
B . was_the gram,, ) ¢

._ ~ sh: (h) How about kilos? Theyhre & metric measure of-mass.
T, . T: That's a good question, Harvey. (i).What does kilo mean.
N  +  sh: That's*what you use to measur& how much a brick ofedope weighs.
ST (3) Suqan, do you agree with that?
N S5: That's not what was on that handout sheet you gave us.
T:. (k) Well, have you ever heard of marijuana being measured in

- : kilos, Samantha? , : a,
’ S86: Yes, but they really mean kllograms. You know. . . a thousand .
o - grams. "
: _' T: (1) Can you think of anything else that has kilo in it _Arthur?

ST: A kilometer?
T: Right, that a real good example. (m) How many meters are in

. a kilometer, Harvey?
: Sh: Golly gee whiz. - I don't know. Could it possibly be a thousandg
. =Y T: Right, kilo is a prefix which means a thousand of whatever it is ’
' v that follows the prefix. (n) How many kiloliters would you have.
with 2000 liters, Roger? ~ : .
s8: (LONG PAUSE) Two? : - ' -
Sh: HOORAY -and T: Right (Siwulbaneousiy) (
T: (a) Harve, would you please refrain from making ‘comments ‘like :
e o " that? They're very impolite and I don't want them in my class.
. (p) Do you understand? ~ . - -
& R Shk: Yes ma'am, I sure do. ) o . .
g * . T: Good (LONG PAUSE, WRITING ON BOARD) 0.K % I've written all the

.prefixes and what they mean on the board and they're also in*
that handout you go yesterday. (q) Robin, how many cenpimeters

.o are there in a meter?
° S9: .2.54%
\ T T: ( )’ What does centi mean, Robln? -

) . . 4 TURN TO THE NEXT PAGE.




@ ‘ frame 42 . -

—~
4o

89: One-dne hundredth?

T: Right. That means that a centi-meter is only one one hundredth

« ‘as big as a meter. (s) If a centi-meter is only one one

hundredth as big -as a meter, how many centimeters would it take

: to mak€ up a length as long as one meter?

59: LONG PAUSE I don't.know Miss Delghdo. I can't do it.

Sk: It's easy. You're just STUPID! | . '

T2, Harvey. I've had enough of that. Anyone you put down in my~
- class for being dumb, you're in charge of tutoring for the next
qulz. Right now you're going to get the same score Robin gets
on the metric, system quiz. You get whatever she does so you
better help her learn what ‘she needs to know. If she flunks,
you flunk. If you put.down somebody else I'll add them to the

list and get your grade by averaging their scores. 3]

Sk: That 's not FAIR!!! I already know this.stuff and I can make a
hundred on ‘any test you give. It's not fair to give me a grade
somebody else maKes.

T: (t) Do you really think I'm tryinZz to be fa1r°, RN

Sk: (INAUDIBLE)

w

-

T: What I'm trying to do Harve is to get you to stop putting down

people in my class. You shouldn't call them stupid just because
they don't know something that you do kiow." I'm also trying to
‘help them learn some of that stuf¥f, you claim to.already .knaow.
For shootlng off your mouth, you get t0 help me if you want to
‘make -a good gradc. (LONG -PAUSE) (u) Now, Robin, how many centi-
meters will it take “o be just as long as a meter if one centi--
meter is only one-one hundredth as lcng as a meter?

LONG PAUSE

T:- You can't get it right if you don't try

S9: (LONG PAUSE) A hundred?

T: Right. That's real good.

After wrltlng‘dgﬁﬁ\your analysis, T ' .
PLEASE TURN TO PAGE 2 OF THE KEY BOOKLET

- -
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The questions bhelow are coded 3B — a‘new category Please read
‘them carefully and write down on a separate sheet of paper the charac-
teristics you feel they have in common which allows them to bé placed -
°.in the same category

@ .. ¢ (a) "Arabella, from looking at this data, how high in the tube do

. : you think the alcohol will be if we raise the temperature of

the water to 25° instead of to 20° or 30°%" "
(b) "0.K., we've just talked about the effects of “these different

things on thé movement of a piston. Nowy Louis, what would -
happen to a balloon if it were blown up and tied off and then -
) . the pressuge .outside the balloon were to be increas sed?" K
. ' - . (e¢) "Let's see now. ...You got -7°, 17°, 47%, 78° and 105° for -

the boiling pqints of your emineg besides getting a snoot full
when you stuck your head in the hood. What 'do you think the
boiling point of hexylamine will be if this trend continues,
Cathy?"

(d) "You just tested for the hardness of talc and of quartz. Using .
thesé observations, what @an you say about how hard ob51dian w1ll
be, Johnny Lee?" )

After writing down the common characteristics on a separate sheet of
. paper, please turn to page Lk, .

§ . \%

frame Lk
- -Lﬁ- ) .

All of these 3B questions deal with inferences, either from data de- o
rived in the lab, from a similar situation which has been observed
and/or discussed, from principles and theories studied in class and
so forth. Included in this category are questions which“require the
students to know what infererices cannot be made from data as well

" (e.g., one can't really infer the hardness of obsidian from the
hardness of talc and quartz). .

) PLEASE TURN-TO PAGE L5 oot

- o ‘ 1




: frame 45
k4 ‘ . ' _)45‘_

Another type‘Qf question which approaches inference-making from a
different direction is the type of question which asks a student to
list the reasonslfor giving a certain answer or making a given
-agssertion. Related to this type of question and algo coded 3B are
questjons which ask students to cite data and/or observations to
support an answer or assertion. Questions which ask for the basig
for making an aswer or statement are coded 3B.

If you have arrived at this page via pages” 58 and/or 59, re-read the,
definition above and then return to page 58, following the direc-
tions thereon. A . .

If you turned to this page from pagi L4, turn to the next page to
continue the program. .

L4
By
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~46-
Below are listed five questions. One or more of these questiéns are
not 3B questions. Identify the one or ones which are not- 3B-and write

the identification down on a separate sheet of paper.

(a) "Why do you think it will get clear, Kenny?"
(b) "Dolores, if we did an experiment like this using aleohol
instead of water, what do you think the graph would look like? *
. How would it be shaped?"

(¢) Why does the warm air rise to the tope of the room and the cold

air cettle to the bottom, Joe?" _
(d). "Why do you believe in legalized marijuana, Harvey
ink §t would

(e) '"You missed Tuesday's measurement? What dd you th

have been from looking at the other data?”
After writing down the'identity of the non3B questions, turn to J
page 47 to check your ansver(s)."

v

frame 47 N

. b7 - .

) v .

#%a) 3B -- Kenny has already answered another question and is being
asked for reasons to support his answer. .

(b) 3B -~ inferring from a known situatlon to an unknown one which
is quite similar

(c) Other —- hypotliesie proposition is usually coded as 4C

) 3B -- student being asked to list reasons for making a previous
statement. B
le) 3B -- student being asked to 1nterpolate from data

a

.If you correctly identified the question that was not 3B, please jturn

to the next page. If you said that any of the other four questions
were not 3B, please turn to page <43.

-
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r ” LU ke
If you teach primarily earth scilence, turn to page h9.‘ <\\
. N A . . p

If you teach primarily life seienece or biology, Lurn to page 50.

f If you teach prlmarlly chemistry, turn to page 51.

If you.teach mostly physics or physical science, turn to page 5?
g

i

.\‘ h'—‘-\.

) , ' frame 49

Y . ' ' ‘ “ —h9-—

You are an eartn,501ence teacher and your students have just completed
an experiment dealing with the differential sedimentation rates of
different sized sand grains. On a separate sheet- of paper, write two
different 3B questions which you might concelvably use during a

Pos t-lab discusgion of] the experimental results

After wrltlng the two different questions on a separate sheet of
paper, please turn to page 53.

\

-

Cw ' “frame 50
. =50~ L@

You are a life science teacher., Your students have just completed an

experiment dealing with effects of different concentritions of phos-

phate on the growth of algae. On a separate sheet of paper, write

two different 3B questions you might ask during a post-lab dlscu851on
- of this experiment. :

After writing these two different 3B questions on a separate sheet of
~ paper, please turn to page 5h.

”

60 :

-5




You are a chemigtry teacher. Your pupils have just completed an,
experiment dealing with the factors which affect the rate of the
iodine clock reaction. On a geparate sheet of paper, vwrite two
different 3B quections which you might ask in a post-lab discussion.

After writing these two different 3B questions an a separate cheet
of paper, please turn to page 55. :

frame 52 -
<52-

You are a physical science teacher and your pupils have just completed
an experiment dealing with the factors which affect the-period of a
pendulum. On a separate scheet of paper, write two different 3B ques-
tions you might use during a post-lab discussion. /

After writing these two different 3B duestions on a separate sheet
cf naper, pleace turn to page 56.

N _ .
You're still an earth science teacher. This time, your students have
completed an experiment during which they melted sodium thiosulfate
crystals and then resolidified tliem by cooling the melts at different
rates. On a separate sheet of paper, write two different 3B questlono
(preferably different in type from the two you wrote before) which you
might use in a post-lab activity.

s

After writing thege questions, please turn to page 57.
¥ . .




frame Sk

-5h- -
You are now a biology teacher, Your pupils have just completed a
fi€ld trip activity during which they collected gseveral camples of.
water and identified the microflora and microfauna therein. The
samples of water were collected every thirty yards along an Austin
creek which serveso to channel the effluent from a sewage treatment
plant. The sampling was begun sixty yards upstream from the effluent
pipe leading from the sewage treatment plant intg your creek.
Please write down on a separate sheet of paper two different 3B
" questions (preferably different in type from the two you just wrote)
which you might uge in a} field trip debriefing discussion.’

B

When you have written theSe questions, turn to page 5T please,

frame 55

. -55-
You are still a chemistry teacher. Your students have just completed
an exercise in which they added several drops of 0.01 M. AgNO, and -
0.01 M. Pb(NO3) to a wide variety of 0.01 M. solutions of IA"and TIA
halides, nitratés, and acetates. On a separate sheet of paper, write
two different 3B questions (preferably different in type from the 3B
questions you Jjust finished writing) which you might use in a post-
lab discussion. ‘ b

After writing these qdestions, turn to page 5T please.

62 -
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frame 56 - .
-56-

You are now a physics teacher and your students have just completed
an experiment dealing with the boiling point of a variety of solvents
including water,-zll at reduced pressure (you discovered a McCloud .
gauge hidden in theé stockroom which allows your studenis to accurate-
ly measure the internal preggure created by pumping cut the air in a
glassware system at various rates). Please write two 3B questions
(preferably different in type from the two you just wrote) which

you might use during a pogst-lab discussion. f

After writing these questions, please turn to page 5T.

&

1
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You heve just written four type 3B questions. All four of these
quections should deal in gome way with inference from data, observa-
tions, and/or prineiples. ©Some pocsible types of questions might
include: -
(a) The prediction of a clearly ectablished trend.

(b) Interpolation of gaps in exiscting data.

(¢) Dioctinguishing’ between conclusions, consequences end/or predic-
tions which are and whieh are not gupported by the data.

(d) Identification of information that is needed to chenge the status
of a conclusion, consequence, or prediction which ig neither
supported noér refuted by the data to the gtatus of cupported or
refutéd (NOTE: This ic not the same thing as degigning a way to
to get the information %d_

(e) Prediction of concequences or results in a situation which io
obviously cimilar to one which has just been recently studied,
discussed, and/or experienced.

(f) Citing of reasons andhor data to support a conclusion, predic-
tion or assertion.

=
If all four of your questions were like this, turn to page 58.

If any of your questions askéd ctudents to describe observations or
results, turn to page 19.

-
-

If any of your questions asked your students to work a problem using
a formula, classification system, etc., and the experimental data
and observations, please turn to page 30.

If any of your.questions asked utudent to propose a hypothesis to
explain the data and observations, turn to page 46.

&
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, ‘ ﬁ frame 58

-58-

Another type of question not directly related teo the type of question

you have just written are alco coded as 3B. Write down the charac-

teristico of thig type of question ona sepafgfe sheet, of paper. If
« you don't remember what thece characterﬂatigoiare then turn to paege

L5, ’ o
o .
After you have written thege characteristicoyp%urn to page 59.

J \ .

/ . +
L] LN >

-/ frame 59 ‘ T,

: | -59-

Any time a teacher asks a gtudent to list the reasons for giving a

particular answer or for making a certain statement, to cite data

or observations in support of a point of view, to justify en opinion

or evaluation with the reasons and/or data used to reach that
,_opinion or evaluation, the quectiong ghould be coded as a 3B.

"Why did you say. . . .17"

"What makés you think. . 77"

"Can you cite any evidence to support, . .?"
, "VWhy don't (or do) you agree with. , .?"

. are all keys to the beginning of this type of 3B question,

If your characterization was incomplete or incorrect, please turn to
‘ page 45, ‘ C
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frame 60
" -60-

Below are 10 quections. Please identify them as 3B or "Other."
Write your code down on a separate sheet of paper. . ...

~ (a) "A watermelen, huh? Why do you say that, Karen?"
s ' (b) "What kind of motion does the graph show -- congtant velocity,
acceleration, or deceleration, Lowell?" ‘
(¢) "What do you think about Bobby ¢ method of nolving the prob-
lem, Marilyn?"
) "How many centiliters are in a millillter, Scott?"
) "How did you know that was going'to happen, Tracy?"
) "Does everyone understand what Cathy ic caying?"
) "Do you agree with that, Paula" '
) "Why do you agree with that, Paula?" .
) "John, what's happening now? What do you see?"
) "Is there anything wrong with that.last row I just ‘wyrote on
- the board? Is there any data that looks as if it doesn't fit
in with the rest of it?

After you have coded these questions as either 3B or "Other," on a
separate sheet of paper, turn to the next page please.

K
"t .
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frame 61
=61~

(a) 3B -- Student acked to give reasons for angwer or ctatement.

(b) 3B -- student ic being acked to interpret a graph co this io
probably 3B. If the teacher has previously asked a number of’
2A questions, one might guspect that this io a recegnition type

of quection where they see the graph shape and cutomatically . . °
asgociate the ghape with a learned responce ouch oo
"deceleration." .

(¢) Other -- This is an evaluation question: SB. :

(d) Othér -~ Thiv is a reagoning with a learned sequence: 3A.

(e) 3B -- Student acked’to give readons for believing preévious
acpgertion.

(f) Other -~ 1 ' !
(g) Other -~ Coding depends om' contex " If student io evaluating-

angwef to a cognitive-memory (2 A,B) or convergent-production :
questdon (3 A,B,C) this would be given the same code. Otherwice, =
it would be a 5A if both agree and disagree optiong jare equally:

acceptable ag a regponge. . L
3B - ,

(h)
(i) Other -~ 2B: student being asked to deccribe what he sees. .. .
(§) 3B -- they are being acked to infer frém the data which

individual datum doesn't look like the rect of the data.

If you missed more than two questions, discard the piece of paper
on vhich you wrote your answers and turn to gage 58.
If you migced two or fewer, turn to page 62.




. frame 62
b2

Below ic a trangeript of a phycical gcience post-lab diceuscion,
Pleace code the quegtions preceded by a lower case letter in paren-
theses as either 1, 2A, 2B, 3A, 3B, or "other.,”" TFeél free to attempt
geparating the "other" questions into the proper categories as well,
since these will be ligcted and discugsed. Concentrate on the codec
you have already worked with in thic progrem, however. Please vrite
your coding on a ceparate gheet of paper. | .
?: (a) Keelie, what do you see about these eight cets of data that
looks the came? )

31: They all use numberg? 8 4

T: 0.X. That's one similarity but that's not exactly.what I had in

" mind. (b) Marcie, do you gee anything ‘about thoge sets of data
that looks the same besides the fact that they all uge numbgro?

82: (LONG PAUSE) Gosh that's a hard questions WMr. Edelmeier. (c)
Wouldn't it bé easier to gee if we graphed them co we could kind
of 'look at them ag pictures? You know, like we did with the
other experiment, with colored chalk and stu

T: That's an excellent idea but we don't have enough board spac@ to
graph all of them. (d) How pould we solve that technical -
problem, Jackie? - ~

83: Put 'em all on one graph but ugse the colored chalk so that each
one ig a different color just like you did in class Monday.

T: Great idea! (PAUSE) (e) Andy, what should we have along the
X-axig? T

Sh: Time? . . ’

T: Andy says to put time on tgF X-axis. (f) Ts that C.X. with
everybody? (SHORT PAUSE) T-I-M-E (writing on board) (g) Rosy,
hov many units do we need?

85:  (Counts out loud from one to twenty) We made twenty meagurements
so we need twenty units.

PLEASE TURN TO THE NEXT PAGE

e




. v . . v © frame 63 *

_63_ . . ' ! ‘ ) -
‘ /
T: nght' You re getting 'to be a real expert &t sett1ng up graphs, ..
Rosy. (PAUSE) Uh. . .(h) James, how big should those units be?,
-S6: Er uh lemme see. . .We took the temperature every 30 seconds so
every time unit should be 30 seconds, b1gger than the ‘time unit
 »  Dbefore it. ' .
’ T: Right! Right! That's real good, James. (i ) Darcell what a.;r;e
we going to put along the Y-ax1s?
8T: Temperature. . =/
T: O0.K., temperature. (J) Betsy, do you agree with that?
s87 Yessir, that's r1ght . .
T: (k) Why do you thihk that's right? ﬁ;* . , - .
B8: * Because-temperature is the énly other thing we'measured! : -
LT: (0.K., just checklng That's real good Darcell. . .Now,- I want '
each group to send one person to the board to graph that groups
data. Be sure to use a different color of chalk from the other
group. -
(General confusion reigns for about ten minutes) ,
T: All right Calm Down!!!.e¢. .Danny, ‘you and Imelda turn around angd
: pay attention. Judy, put your makeup back in your purse and pay
attention to the board. Jackson sit down and be quiet. (SHORT
. PAUSE) 0.K., tHat's better. Nop Marcie, you suggested graphing
.. the data. (1) Can you ‘seeg anytnlng about all those sets of ’ .
‘ , data that look alike? . °
S2: (VERY LONG PAUSE) Well, . . .they're all shaped kinda alike..éﬁ
_ (Another VERY LONG PAUSE) I meah the- graphs are. . . uh, the
- temperatures are. . !bU know, the temperatures kind of go dovn .
real fast at first, then they go .down real slow, ,then they all o,
kind of gq down real fast again, . .well, not real fast but ’

v

"o ‘ ‘fLEASE‘TURN,TO THE NEXT- PAGE ,
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frame 64 ~

e e

) ) .
faster than when they- were going down real slow (another LONG
PAUSE). That's the only thing I can see.

T: (m) Ruben, do you see another way the sets of data look all

alike? . ‘\§

59: Well not all of em, but 4 of 'em' are real close together(;’ )
you know?. . .I mean, they start. to go down real slow a whole
"lot soomner than the other four. And the other four are real

’ close‘together too. I mean. . .well, they all start to gp down
real slow about the same time too. (LONG PAUSE) Do you want
. something else? (PAUSE) Well. . .uh. . .O.K., the two groups

, start to ga down real slow at different temperatures.
T: Hey, that's pretty sharp. I wasn't even ready to ‘ask that
question. (n) Anne, why"do you support four sets of data are

. very. similar to each other but not to the other four sets?

S10: (PAUSE) Uh.(LONG PAUSE) Well, uh (Another LONG PAUSE) Some of

us used moth flakes and the rest of us used moth balls and

we had to.really grind out mothballs up while the people who

had moth flakes just kinda poured 'em right into the test tube.

You know, just.like they were, without grinding them up. {LONG

PAUSE) I mean, it's probably because some of us ground ours up

real real good in the mortar and pestle and the others kind of

.

used theirs real lumpy, You know? S
T: That's a real good explanation (o) How could you tell whether
5 or not her explanation is right, Larry?

PLEASE TURN TO PAGE 3 OF THE KEY BOOKLET




. frame 65

- -65-
The next level of‘convergent-production que ..ong are coded as 3C.
These are the questions which require a student to produce a best or
right answer to a problem or question, the right ness or bestness of
which can be judged by objective criteria which have been previously - ;
established by someone other than the student who is answering the ) ,
" question. Again, the answers to questions of this type are logical
necessities (or very high probabilities)-rather than logical possibi-
lities. Unlike the preV1dus categorie$, however, the student has not
, learned the best or even a good way to go about producing the.answer;
- . the student has not learned a series of steps, formula, classifica~-
tion -~yghem,  Or whateyer which is assoc1ated with getting a right
. 'answer to this kind of, question, The studert hdwsto produce ‘the
o . method for gettlng to ‘the r&ght answer as well as the right answer C
1tse1f \ .
Ihcluded in 3C category are many _of the quesﬁions which would be
classified as application and analysis questions in Bloom' s
TAXONOMY (other application questions might also be coded as 3A or
. 3B). Questions asking students to identlfy thear underlylng assump-
i tions are included in category 3C (This is(not the same as asking
e v them them to give their reasops for presentlng a certain answer or
' ' statement. This is asking tfig stugent to identify the assumptions,
. often unidentified, i¢h must be true if his or her reasons, pre-
’ dictions, etc., really apply to the.sltuaﬁlon.f One commpn assumption ¢
¢ _ which underlies science is that sthe universe can be ynderstood by
. humans. Another is that events can be predicted within certain prob-
ability ranges if one knhows what the relevant antecedent events are.
Both of. these are probably true with & capltal T, but they remfin °
unproven assumptions, ) {

* ' .. s PLEASE TURN TO PAGE 66 :
- A%, i

e
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frame 66

66—

N
To this point in the program, the example questions have been derived
from audiotapes of teachers conducting real science lessons in the
public schools. This policy will be continued but this will insure
that the section on 3C questions ‘is quite short. The reason for this i
is because secondary science teachers as a group Just don't ask very .
many 3C questions while they are conducting a lesson. Questions of
thig nature may appear on exams and quizzes but they do not appear
very often during classroom’ interaction of any sort. Perhaps their
phrasing is too difficult for spontaneous occurence in classroom
disceurse. <If this is the case, teachers should probably plan to use
them ahead of time if they feel that this type of question needs to
be asked during some lesson which involves using questions. . Perhaps
many secondary science teachers feel that their students would not .
be able to answer this type of question and do not ask this type of
question because they wish to protect their students from almost
certain failure. If this is the case, perhaps they -should at least
ask their students to occasigﬁally identify their assumptions which
underlie the reasons behind their angwers. The ability to do this
(identify underlying assumptions) might transfer to other situatiéns
and be quite useful to the students in their life away from school
and in their life in other classes. This is merely the opinion of
the writer, yhowever. End sermon,  Restart Program. Please turn to

page 67T.
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. $~*' \\\\ rframe 67

67— 5

Below are five questions. Please read them and code them as 1, 2A,
2B, 3A, 3B, 3C, and Other. Feel free to code the "other" questions

as bA, UB, 4C, and 5B since these codes will be identified and dis- -
cussed as well as the first 6. Please concentrate on the first six
categorieg, however.

(&) "Who can tell me what it'1l probably do?"

(b) "You said the temperature would remain the same if ye’kept
boiling it, and I'm interésted in why you said. that What
do you have to assume to say that, Roger?"

(c) "Do you think abstinence is a good method of birth control,

Sandra?"
(d) "vhy not?® “
(e) "0.K., imagine that you are a meteorologist andgthat you're
giving a talk to some 6th graders about what yodo for a

s ’ living. What are some of the things you might tell them,
“  Roxanne?" . .
After coding these questioqg on a separate sheet of paper, turn to
page 68.

73
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frame 68

: ‘ "'"68# w

(a) 1 -- The teacher ic not actually asking someone to predict.
He or sQe is merely asking for a volunteer. If & volunteer
give a prediction, cecore as bB, '

(b) 3C -- Identification of undexlying assumptions is being
requested.

(¢) Other -- Thic is asking the ptudent for an evaluation: 5B.

- . (d) 3B -- student is being asked for reasons behind a previous
‘assertion (the assumptions underlie the reasons which in turn
underlie the initial statement of an answer, opinion, ete.)

{e) Other -- There are many acceptable answers to this question -
. go it can be considered a LA,
. v . PLEASE TURN TO THE NEXT pAGE '
\ .
R
3
. “
frame 69
. v R ‘
-69- ’
. Below are five questions, Two of them are 3C questions. Identify

which ones these are.

(a) "Which of these plants —- the one's deseribed by Sandra, Bobby,
. and Miguel -- would be best able to survive under the condi-
tions I've listed over here, Martin?
+(b) "Why do you think the period of the pendulum stayed the same
even though you lifted the bob higher before you let it go, Judy?"
. (e¢) "0.K., Sandra said the-period of the pendulum would be shorter

b if the bob were heavier. How could we test to see if she's
A right, Micky?" _ ’ .
' ~ (d) "Allright, Micky said to add another washer to the string. Is
< that a good way to test Sandra's hypothesis, Harold?"
. (e) Now that we have all the steps to the experiment written on the
- . . board, I'm gonna ask someone whether or not performing the experi-

ment as it is now written up there will really answer the ques-
tion, or whether there's something ya'll are still leaving out.
Whicheyer one you decide;-I'm going to want you to tell me why
you g@%ided that way. I'll give you a few seconds to think about
it before I select my victim (LONG PAUSE) Anabella?"

- PLEASE TURN TO PAGE 70 i ,
(“‘=\;‘ 5 - :

o - - tXQ\\ " ‘.'7‘1. % | |
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frame T0 ©

-70- . ~
~The 3C questions are (a) and (e). If you did not identify these
questiong as 3C, or if you identified one of the other questiong

as_3C, pleace turn to page T1.

If you correctly separated the 3 quegtions from those which were
not 3C, please turn to page 187

v ‘ \
d )
'
| » frame 71
. - e
(a) This 3C question: is ;ne which might be ciasﬁified as 'an ¥

ANALYTICAL question using Bloom's gystem. The wording implies

that one of the plants is, in fact, better able to survive under ot

the listed conditions. In order to produce the right answer

(i.e., pick out which plant would purvive) the student must

compare a variety of each plant's characteristics with environ-

mental demands .which are pertinent. R
(v) Codlng this type of question depends on context but questlonﬂ

asking for hypothesis formation are generally coded UC. If the .

hypothe is has been previously studied, of. course, the question

would be coded 2A. : -

(c) There are usually several -equally acgeptable ways to test any
hypothesis or predietion. For that reason, experimental dealgn
questions are usually coded UB.

(d) Tnis uimple agree/dlsagree evaluatlon should be coded 5A (stu-
dent says ye it is a good de31gn gr "no, it's not a good

v e"ign ")

(e) This is an analysis que tion too. 1In this case, the student
vho answers the question correctly must have examined tge
question, analyzed the experiment design to determine if all
factors are included and controlled, and then examined whether
or not the observing technique is sufficiently sensitive to

ansver the ?k/ﬁtlon

. PLEASE TURN TO PAGE 65

) ' L
/
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~
Below is a transcript of a legson on gas laws taught to & 9th grade
physical science clags.. Please code the questions preceded by lower
cagse letters in parentheses as 1, 2A, 2B, 3A, 3B, 3C, and "other."
If you wish to code the "other" questions ag bA, 4B, LC, S5A, and
5B, please do sq since these codes will be listed and discussed as
usual. Please remember that, when using this category cystem, you
should attend only to the kinds of questions the teacher ic asking.
Not to other things that the teacher and/or students are doing.

T: Class, today we're going té talk about gas laws. (a) Can any-
oo ’ one tell me what a gas is? (MUCH NOISE AND CONFUSION) (b)

Ardella, vhat's a gas? . =
8l: Yesc ma'am. A gas is a state of matter that doesn't have no
shape or volume. .

. T: That's about a good a definition as anyone could think of, I -
believe. (¢c) Can anyone give me an example of a gas, Robert?
52: Fire Chief and Gmlftane.
T: Uh. . ..That's not the kind of gas I'm talking about, Robert.
We're talking about the states of matter like solids, liquids,
. ° and gases. (d)aWhat state of matter is a gasoline like
< Gulftane, Robert?
82: I dunno. Depen's on how hot it is.
T: (e) Susan, what stahe of matter is gasoline?
©83: Isn't it a liquid? 3\
82: It ain't no liquid in the cylinder of my brother's short!!!

- T: (f) Robert, would you please refrain from shouting out like that?
0.K., now, I have a little apparatus set up here so we can
experiment with gac laws.

8

PLEASE TURN TO THE NEXT PAGE

1
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- frame T3 @
‘s =T3= . ' -
L. " N N
T: (g) Johnny Lee, what's thic thing right here?
S4: That's'a roun' bottom flask, e
T: Right, Good (h) Mary, what's this? ‘§\\\
55: Rubber ctopper. N ‘§
T: (i)} 0.K., how many holeg are in it7
‘85: Mug' be three cause { can see three things sticking up out of it.
T: (3J) How do you. know 52&& the number of things that are sticking
up are the game as the number of holes?
85: Cause I can gee the bottom of it from where I'm setting and there
ain't but three holes in the boittom,
T: 0.K., Good. (k) Willie Jones, what are these three thinggo
' sticking up? )
86: Well, one of 'em's a piece of glass with a balloon tied to it

and one of em's a pencil, and I don't know what the other ene ic.
- S82: (LOUD WHISPER) Tha's a stopcock, fool. Don't you know nothin'?

T: Robert! (PAUSE) O0.K.L That's a stopcock., Now, I'm golng to

blow into the stopcock. (1) What's going to happen to the
N balloon, David?

ST: 1It'c gonna blow up. ‘ ' :

T: 0.K., David said that the balloon was going to blow up. (m).Do
all of you agree with that predictlon?

82: It ain't gonna do nothin', f .
‘ T: You don't think it will blow up Robert? (n) Why NOT? F)
82: Cause the.stopcock's turned the wrong way. Anybody can see that.
You Just gonna get red in the face blowin' on it like it is.’ .

T: You're right. I had it turned the wrong way. Thanks for warning
me. (o) O0.K., if I turn it this way, will the balloon blow up
wvhen I blow on it?

PLEASE TURN TO THE NEXT PAGE

g3




freme T
~ ~Th-
S2: Yeoh. ' ~

(PAUSE: Teacher is blowing up the balloon. Conversation of studentg
chattering in background need not be transcribed for the purposes of
thi" module. )

(p) Why did the balloon blow up, Ddvid?

37: Because you blew your breath in it. - v N\
T: (q) Vhy did it sctay blown up, Willie Jeffercon?

$8: Cause you turned that thing and wouldn't let the air out.

T: (r) Do you think the balloonwill go back down if I opened the
gtopcock?

88: Uh-huh. -

T: Let's try it. (PAUSE) You were right. That's good, VWillie,
Allright I'm going to blow it up again and then we'll do another
expor1m9nt. (LONG PAUSE, again with much non=pertinent back-

‘ground chatter.)

T: 0.K., be quiet and liuten everybody. so you'll know vhat we're
doing. Patri¥e, hush! Sem! You, too. (PAUSE) I've got a pan
of ice water here. (s) What's going to happen if I put this
ice water around the round bottom flask, Corneliu

59: Nothin', it's just gonna get cold.

T: 0.K. (Writes on board). (t) Arthur, what do you think is going
to happen to the balloon when I put the ice water around the
bottom of the flask?

' 510: I dunno.

T: Robert?

52: That balloon is gonna get bigger.

T: ' (Writing on board) Robert' says it will get bigger. (u) Why do
you think it will get bigger, Robert? = .

.
e

PLEASE TURN TO THE NEXT EXCITING PAGE
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N
frame 75

~=

~T5=

82: I don't THINK it's gonna get bigger., I KNOW it's gonna get .
bigger. zLQNG PAUSE) When I push air into o omgll cpace like
when I puch down on my bicycle pump and hold tHe end cloged real
tight the pump gets real hot. Since it geto hot when you push
it into a small space, it'll get bigger when you get it cold.

T: 0.XK., well, I'll Just write the other possibility down too.
(Writes on board). Now, let's vote. How many think the balloon
wvill get smaller? (PAUSE) Nobody? 0.K, how many of you think it
will stay the ceme? (PAUSE) Cornelius, did you change your mind?
Allright, how many of you think Robert is right when he cays
it'11 get bigger? (PAUSE) Vell Robert, everyone thinks that
you're right. Let's try it (LONG PAUSE) (v) Hmmmm, What's
happening, Robert?

§2: It's gettin' gmaller,

T: Well, you said it would get bigger, but it got smaller instead.

" (w) Why did that happen? Think back through your reasons and
figure out what's wronz with them. Where did you miss in your
thinking? Why did you think pushing on a bicycle pump was the
same thing?

After you have coded these questions on a separate sheet of papeg,
turn to page 4 of the key booklet. )
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\ _ ) frame T6

The next category of quectiong are divergent-production questions.
One might say that thig category of question invites the production
of logical possibilities for answers rather than the production of
ancwers which are logical necessities (Questions which require angwers . e
which are logical necesgsgities would be claggoified as convergent- s
production or possibly as cognitive-memory). LLike the convergent-
production questions, there are three different types of divergent-
production questions which are coded, strangely enough, hA, 4B, and
LC. Below are listed ceveral question some of which should be
coded as UA. Please try to ldentify the hA question.

4// (a) "What would happen if they continued to move further and further

apart, Herb?"

(b) "What is one example of a gas, Robert Earl?"

(¢) "Why do you suppoce the taller candle went out first, Cecille?"

(d) "What are some of the things that you can use to tell whether
or not something is living or non-living, Rodney?".

(e) "Alvin, please tell us what tempnrafuro _you. got when you dig-
golved the alka-seltzer in the water.

.

After identifying which of tﬁese questions are LA, please turn to the
next page.

frame TT7
-T7-

Questions (a) and (d) are WA category questions.

If you migssed either one of these, or if you coded another question
as WA also, turn to the next page. If you correctly separated these
" from the non-UA questions, skip to page 79. ’
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frame -8
) {
~T8=
Below are listed some BA guestionc. Read them and write down the i
¢ characteristics you think they have in common which allows them to . .
. be placed in the came category. \ '
"(a) "Neme one kind of sedimentary rock Alvin?
' (b) "What kinds of things would you like to study in science
' thig week, Debbie?"

. (c) "Camille, could you tell us one example of frlctlon from

everyday life?"

(d) "what kind of planto would you like to put in the terrarium,
Joe?"

Please write the common characteristic(gf) on a ceparate cheet of
paper.

-~

THEN,, TURN TO THE NEXT PA%f PLEASE

p , . ~/
L
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 questions and then turn to page 81, Coa ?
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. B ' frame T9

) . -T9- . _

LA questions are .either completely open or moy be answered with a
wide range of factually correct answers. The ctudent may ute exten~
ded reasoning to produce an ancwer to a BA question, but extended
reasoning is not absolutely nececcary for producing an accepteble
answer. Students might even. be able to draw on previously learned
information to answer guch a quection so long ac it is pocsible for
gseveral students to answer the quoﬂtlon with a different answer and

Below are five,questlons. Identify thoge that ghould pot be coded

ag bA. .

(a) "Where could you find warm water in the ocean, Jerome?" ‘

(b) "0.K., Mr. Wright, would you give us an example of pollution?"

(¢) "What is one unit of meagure in the metric syctem, Stanley?” .
(d) "What are some of the things that you might find in oceans,

Rafaella?"
"Name -an economically valuable mineral

(e) , Cleveland?"
After you have identified those questions which are not bA,

turn to .the next page.

please

frame 80

-80~
All five of these questions should be coded as YJA. All of them are
open questions which have many acceptable answers and do not require
extended reasoning to produce an ansver. Even a question such as
"What is one unit of measure in the metric system, utanoly? which ¢an
be answered by drawving on previously learned,information is coded’ ag
YA because there are many possible correct ansvers to the question.
(No matter what Stanley replies, the teacher can direct the ques tion
to another student such that: "What's" anothef unit of measure in the
metric system?” and the second student to ansver the question can give
a different équally correct answer r). If you coded one or more of ‘these v
as Not-bA, write down in your own words the characteristics of YA

82
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«If you.decided correctly that all the questions were LA, please gurn: . v .
i to page'B?..v . ' PR ' .@'
a v - * X : . ©
' " e . .g .
i & . . ‘ } . w * ° - :
P a .. - s . . s -
‘ S~ . <
frame 81 ,
. . . . | o L . l _81_ i IS N .

o ‘ ° -
The 4A quegtions are simple diVérgéht questions which have many accept-
able. answers. Extended reasoning is not required for producing
ansvers to QAuquestions but may be used)if the student chooses.
These questions can be combpletely open such as "Elizabeth, what are
some ways we might use this beaker?" or they may reduire a factual
oa type of answer with many possible correct apswers such as "What's one
exafiple of something that is not a metal, Luis?" Answers to 4A
_ questions do not require extendeereaséning to produce-and there are
.4 many possible answers which are equally acceptable as responses to. all’
Géi;' ’ LA questions. - )

P

. . ' I T Y
. - "If your description of the characteristics of “4A ‘questions was similar.
\i to the above, please turn to page 83. If your description. was very
much different from the above, -please turn to pagji76.: .
. . 2
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. Treme 82
. ’ ~82- ) . .

y e 4A questions are fairly simple’, and they allow a very wide range of
. responses which can legitimately be considered acceptable, right,
o : , correct or 0.K.; a type of 4A guestion which is common to many '
science lessons is asking a student to name one example of a class
of some specific’ group;®f organisms, chemicals, rocks, etc. Other
" types of WA gquestions which commonly occur in gcience lessons are
the type of question which teachers ask when they ask a student to
propose some potential uses for a mineral, technique, piece of
apparatus, new teghnology, and so forth. These are not the only
LA questions Whli@ can be asked in relation to teaching science but
they are very common kinds of WA science questions '

Write 3 Mk questions which you could use in teaching your class. >
After yoyu ave writtén these questions, check them against the
description above. If you feel your questlons match that descripe
tion, turn to page 8k.. .,

¥

"o . ' S frame 83 . - o, .7 -

« o

. -83- ~

b

’ ; b
) You will an recode 4 lesson transcript.which you coded earlier. This "

time, add LA to the other categor1es which you are designating (1, 24}
2B, 3A, 3B, 3C). Also use the "other" category for questions which
fall into categories you haven't yet studied ("other" includes only
four categories now; you're nearly through w1th the wr1tten part of
this module) \ = i

4
Be sure’ that you follow the directions in the key bOOkle% perta1n1ng
to recoding the transcript which begins on page 4o. The *directions
following recoding are quite different from those which follow the
1n1t1al cod1ng o R

-
S
"

S
-

PLEASE TURN TO THE TRANSCRIPT BEGINNING ON PAGE hO
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: - frame 8} Al —
. .
-8l )
R ' The next category, 4B, includes questions which require some extended

reasoning to produce one of the many possible acceptable ansvers.
. Examplés of types of UB questions include: (i) questions which ask
’ ‘students to compare, coﬁtrast or classify using crlteria for classi-
fication and comparison which they themselves generate (ii) questions
which ask students to predict when they lack sufficient’ data to
[ . insure success or make success highly probably; (iii) questions which’
ask students to propose an experiment or a step in an experiment for
ansvering a previously asked question (Note: if the teacher asks a
*\\\ student to propose a step for an experiment the student is expected
: ' to have read, outlined a procedure for, etc., the questions would-be
a 2A, NOT UB; LB .questions are those Wthh ask the student to design
an experiment rather than use an experiment designed by someone else).
The .key to each of these 1s that several different equally acceptable
wvays to answer exigt even though some fairly stringent logical eri-"
A teria may be applied in judging the angwer. In context, the pre-
. diction from. insufficient data is often used -as a.strategy to build
\ . interest in the outcome of a particular exercise and might even be
used with experimental design questions during the' same pre-lab
period. . Classification questions which can be coded as 4B are often
used prior to the introduction of a more scholarly system ("Scholarly"
9 » means "in the textbook" usually), again to generate interest and
develop process skills. )

~ -2
[N »

¢ PLEASE TURN TO THE NEXT PAGE
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~ frape 85
-85~ 2

. ! ~
‘Below is a short transcript of an 8th grade earth science class. ‘
Please read it and, where indicated, write down a 4B question which

you would use in thig situation.

. . T: Joe's ready to show us hisproject, so ya'll/button up. . .Joe?
S S1: This is a sand-squeeze box that shows howfaulting works. All
there is to it is a box with a glass front and a truck jack with
a piece of wood thé .size of the interior of- the ox bolted to
it. The jack and the piece of wood can act llke a pi ton
82: What do you do with it?
< .81: Well, you put in several layers of sand so that you can gee tﬁe
layers. Then you can crank the jack up to see what happens
to the layexs if you push on them. . .Or you can ‘crank the jack
down to see what happens to the layers. wvhen you release the , s
pressure-that's holding them where they are.
52: What keeps the glass from breaking if you\crank the jack up

4

real high? , .
51: It's safety glass. It won'twbredk.
52: Oh, O.K. ’ ’ .
g S3: What's faulting?
' Sk: How do you tell the layers apart if all you put in there is \
sand? ‘
W, S1: You put cement or pla ter of paris on top of each one of the
layers so that it makes a grey line that you can see between
. } each one of the layers. .
. S3:% What's faulting, Joe? ° .
S1: It's. . .Uh. . .I don't think I can explaln that. Mr. Delarose,

could you gell 'em vhat faulting is?
. o T:” Well, we haven't studied that unit yet and it's not really part
. of this unit, . v
S .. ;'&'f - . '
’ . . PLEASE TURN TO THE NEXT PAGE

’ v




frame 86 ;

-86-

T: (continued) but I guess there's no time like the present since
you brought in such a neat project, Joe. . .Ronnie, you and
Steve take those buckets and go outside to the sandpile to get
enough sand to fill this box between a half and two-thirds full.
Rosie, you go into the storeroom and look on that wall next to
Mis Morgan's room on the third shelf from the bottom and bring
that sack of plaster of paris that's already been opened and put
in a plastic break bag.

(LONG BREAK while they set up the dand—uuneze box. Finally, it is

set up with the strata clearly defined and visible from the back of

the room and the jack in place ready to apply pressure either toward
or away from the layers of sand. Pretend you are the teacher. )

T: ' g - 7

~

s ’

Write dovn a UB question to use at thevpoint in the lesson indicated f

by the blank space above. After writing down the ques t%dn, turn to
*the next page and compare your question to options that might be
available. .
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frame 87
-87-

A common type of 4B question written b§ teachers who have already
cbﬁpleted this module ig the, type which asks for a prediction from
ingufficient data --i.e., most teachers would ask a student to pre-
dict what "will happen, even though they haven't studied faulting yet.
One such question gubmitted by someone who hasg already worked through
the module wag: ’

"What's going to happen to thoqo layers when I put pressure
on them with the jack, Stanley?"

X
The teacher from- whose lesson this transcript is derived asked a
different kind of LB question: C >t

"Can you think of another way we might set this up so that ve
could tell the d;fference between the layerc, Camille?': -
*

Both alternative° are acceptable; they both require some reauonlng

. to produce good ansvers, but many answvers which can be considered

good are pogsible. Noondtwho has worked through the module so. far

‘has written a classification or comparison type of UB question. If

yours was like this, please write it below, Then turn to the next
page. ’ ‘ .
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frame 88
-88-
continue with the tranccript as on page 86.

T: Can you think of another way we might have set this up 'so we

could tell the layerg apart without uscing plaster of paris,
. Camille? . A

sh: (LONG PAUSE) You could uge different colors of sand like the
gtuff they sell in the craft ghop across the street at Dobie
Cedter.

59: That'd be too expensive Camillel Look how much sand it takes
to £ill it up!

sl: <We could dig up some dirt and use it for every other layer.
That way every oOther iayer would be a different color. Does
it have to be gand, Joe,‘%r can we use dirt?

S1: I'guess it would work with dirt if the dirt were dry, but I'm

" not sure. -

86:» Yeah., We could get come dirt from Bert's Dirts out by my
house. .Why don't we go on a field trip to Bert's dirts,
Mr. Delarosa?- ) '

T: Well, if you live right{ out.there, why‘don'}>¥ou Just stop by :
after school this afternoon and pick some up If you do, we'll
try it tomorrow. . .Now that was a pretty good idea and I'd
like to try it out of someorte'll bring in some dirt to make
layers with. Right now, though,* wve've already got it set up
-another way. o . : 7

.

Write down another 4B question which.you mfght use at this point in
the lesson. Then turn to the next page.

89 ) g
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frame 89
-89~

Again, the(most common type of question proposed has been to ask for
a prediction, of what will happen. Thi< is an excellent type of
question, especially if the teacher plano to elicit predictions from
many different students to' get a wide variety of predictions.

Again, noone who has worked through the module to date has proposed
u classification or comparison type of question. If you wrote such
u question, please write it in the space below so we can use it
vhen we revise the module. ’

The teacher who actually taught thic lesson asked another experi-
mental design type of question.

_Please turn to the next page and confinue with the transeript.

A \kv/ : .
h

o ; , 90 : .
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frame 90
-90-

T: 0.K., what do you want Joe to do, put pressure on the sand or
. relieve”the pressure? Which way should he crank the jack?

(GENERAL PANDEMONIUM) o

T: Let's vote. Everybody who wants to put more pressure on the sand,
raise your hands. (COUNTING) Well, it looks like they want you Y
to increase the.pressure on the sand, Joe. I don't think there
is any need to ask for a vote on the other alternative. WAIT!
Not yet, Laura, what' do you, think will happen when he increases
the pressure on the sand layers? (THE TEACHER WHO ACTUALLY TAUGHT
THIS LESSON FINALLY GET AROUND TO ASKING A QUESTION LIKE THE ONE
THAT HAS BEEN MOST POPULAR WITH TEACHERS WHO HAVE WORKED THROUGH
THE MODULE) .

53: Well (LONG PAUSE) It's going to just kinda squunch up together }
(LONG PAUSE) I mean the layers are gonna get thicker than they
are now. (PAUSE) Except for that, nothing is going to happen
to them.

T: Fred? . : .

87: Well, I think she's right, except the layers are going to be a
lot thicker at the end closest to the Jjack -than they will be

o at the other end. (PAUSE) Do you want anything else? .

T: That's 0.K. .(WRITING ON BOARD) So you and Laura say that it's

gonna look like this after we put more pressure on tij layers?

. PLEASE TURN TO THE NEXT PAGE
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O7: Make the layers thicker than that at the end by the jack and
have them kind of curving up too. . .No, curving Udp toward the
Jack at that end. '
:  (DRAWING ON BOARD) Like this?
57:  Yeah. .
: Is that allright with you Laura? Doegs thaﬁ;i}ok like what you
vere trylng to describe?
53: Welllllll. . .I don't think it will curve up like that but the
rest of it is 0.K.
T: + 7

What kind of B question could you as the teacher ask at this point

that could keep the lescon moving in"the direction you wich it to go? s
Please turn to the next page to check your question with gome of the
available optiong.

frame 92
_92-

So far, every teacher who has worked through the module prior to this
edition has written a questioh designed to elicit another prediction »
such as: K ) :
"What do you think will happen when we increase the pressure
on the layers, Robert?"

The teacher who actually taught this lesson when it was recorded did
not ugse a 4B question at all, although he eanilyrcould have. He used
& 3B question. .
"Fred, can you convince her that you are right? Why do you
think it's going to curve up like that?

1

This is a 3B question. because the student is being asked to list the
reasons for making the prediction he made. '

. please turn to the next page

\(. . £ ‘

ALY
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frame 93
-93-

After writing and discussing a large number of.LB qdéstions, you chould
3 be dble to identify them when they occur. You are now ready to examine

category LC. In the opinion of gome teachers and other professional

;;:5 educators, hC questions are what ocience €ducation is all about. In-
cluded in thi category are those questions which would be clascified
as -SYNTHESIS by comeone using Bloom'ss system. Also included are
questions whxch ask students to propose a hypothesis which will account
for certain observations, data, etc. (this ic a type of synthesig
question).

When coding 4C questiong, conteét is especially important. The
earlier questions asked by the teacher and the words and tone of
voice the responding student uses are both important contekt cuesg

for deciding whether or not the students have actually read about or
been told about the hypothesisiﬂhey are proposing. If they have
studied the hypothesis previoufly, a question asking for the hypo-
thesic would be coded fs a 2A. The level of the students must also
be congsidered, regardless of what hagc been studied (or rather, not
studied) in a particular class. Tor example, many questions that
would definitely be 4 for 9th grade physical science students would
be 2A for cpllege-bound seniors who are taking physics as an elective,
no matter what the teacher.has .officially dovered during the course
prior to agking the question. )
The most common typé‘of L question heard in science classes is the
type assocdiated with asking for hypothesis formation.

. // PLEASE TURN TO THE NEXT PAGE

Q S):&
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Py . . .
Below are several examples of UC quefgapy vhich, like other diver-
gent-production questions, allow a wide vartety of acceptable answers.

(2) Robert, I want you to go to board and, using nothing but
inorganie chemicals to start with, make up a route to synthe-
agize aspirin. The structure for aspirin is written over on the
side board if you don't remember it.

(b) There are huge coal deposits near the North Pole in the Arctic
Circle. Considering what you know about how coal was formed
and both the temperature and the incident light at the®North
.Pole, how can you explain the presence of coal deposits up

.. there, Geneva? ’ )

(c) The water will hold only Just so much salt and then it Jjust won't
hold any more. The extra salt Jjust sinks to the bottom and
will not dissalve. What kind of picture or analogy can you
invent to show how water and salt act to act like that? What
can you think of that you can see and fool around with that
might exhibit similar properties so that you could say the
water and salt are acting "as if" they -were like that?

(d) "Why do you suppose the warm water stayed on the top instead
of sinking to he bottom, Cynthia?

after carefully reading all the LC questions above,
PLEASE TURN TO PAGE 95

J
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Please categorize the queptions below as 1, PA, 2B, 3A, 3B, 3C, La,
LB, and 4C. Since the only other major category remaining for you
to learn 1s the Evaluation category, code the "other" with a 5. If
you wich to distinguish between 5A and 5B, feel frée to do so.
Write your codes on a separate cheet of paper pleage.

N » (1) "Wouldnt you have the same kinds of currents if you had hot
and cold vater in the ocean?" ‘ -
(b) "Marvin juct said that the densest water in the oceans comegs
from the North and South poleg. How could we find out if this
< is true?" .
(¢) "What is selinity, Naney?"
(d) "That thing I have projected on the wall roproﬂont" a photograph
N of some fogcil footprints that were found by some geologists in
. ’ an layw:ﬂ%f rock in Onian Creek. Mandy, very varefuliy degeribe
Just ekactly what you gee. Don't try to Lntprprpt the obterva-
‘ tions, Just tell us exactly what you see.”
¢ (e) Do you agree with that, Joe?" =

t

!

* After you have written your coding on a separafe sheet of paper, turn
to page 96. . .
pug 9 e

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

frame 96

v ’

-
a l -~= teacher is asking students to agree .
b) UB -~ experimental design question

“A —- memoryerecall
2B -~ gimple obgservation
depende on the context. Oee coding ruleg 1B and 2.

.~~~

T R
— — — — —

«

y )

If you missed any of these, reread the question in light of the coding,
above, If y}';u can't _reconcile the question with the code above,
please re-read the category description.  After you havée done this,
cade the guestions below in a gimilar fuchion,

() "Randy, suppoce I give you o chemical analycic of the mica and
quartz and it tells you that they both have the came chemical
compositinn as far ng the pércentages of each kind uf element
are concerned, "How can you account for the difference in their
anppearance?"” ’ '

(b) 0.K., all the data freom Mendel's experiments i in that handQu

you Just got. I know you haven't studied it yet so this should

be real hard, but you can do it. Find a simple rule from that’
datn which will allow ug to predict yhat kind of oftspring you
will pet when you preed two different kindo of peas,

"Jumes, what iz this thing I'm holding up?"

"How about the tropics, Sammy?'.,

"Did you want to .cay something, David?"

—~ o
-

R [P

— N ——

After writing down the code for the five questions above, turn to the
next page.
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. ' (a) U4C -- hypothecis formation. .
' e : (b) 3C -- production of a right answer without the logical system -
. . having been taught - ) .

(c) 2A -- recognition and labeling ” .

. a '(d) o -- this question cannot be coded out of context and possibly

. not in context -
(e) 1 :
4 If you migsed any of these, please turn back to™page 96 and re-read
' the questions you missed in light-of the category assignments above.
After doing this, please turn to the next page and identify only
those questions which should be coded kiC. )
. . L .
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Please identify those questions below which should be coded as kLC.
Do not code questions which are not hc unlecs you wigh to do so ag
an additional exercisen.

(a) "When you go out on the ocean, it looks flat all the way to the
horizon. If the world isg reaily round, why doesn't the surface
§ the ocean appear to curve away from you toward the horizon,
Rubin?" ~ . ’
(b) One thing that any plantg which.eat insects have in common is - :
that they evolved in areas vhere the soil was deficient in one or ’
more nutrients. How can you exp%gin wgy thig ig the case,
Melanie? , ' d .
(c) "Why does the temperature of water stay at 0°C. gll during the -
time that it is freezing, Marianne?" N
(d) "I've written the physical characteristics for compounds A, B, .
! and C on the board. Over here are five possible structural
formulae for the three compounds. Which of those’ structural
. formulas is not -agsociated with any of the. three compounds ,
Hugh?"
- (e) "How do you explain what was reported in that TIME article,
David? How could the fosgils of land animals have been found
in a core drilled from the bottom of the ocean fifty miles out

from the nearest land?" .
!

Please identify the questions which should be coded as’ L4C and write Vo
these identities on a separate sheet of paper beforé turning teo the ‘
next page to check your coding. N .
¢ ) L i
R v i
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. -99- )

All the queotions*afe/hc EXCEPT (d) which should he coded as'BCﬁ
Thic andlysis quection definitely hag a correct or best: angwer.

If you correctly identifigd the UC category questions., turn to the
next page.. If, however, you migidentified one or more of the five
" questions, please turn to page 98 and re-read the questions, consi-
dering the short discugsion above. All of them except (d) are
’ . asking for hypothesic formation of one sort or another.

\

frame 100 |,
¢ — ‘.
-100~-
..\ You are now\ggady to regume your interaction'ﬁﬁth the transéripﬁ of
an 8th grade earth science lésson which wag begun earlier. Write -
the questions which you would uge at a spo@ degignated in the tran-
script. Unless otherwige specified, you gshould write ONLY. kC questions.

o

T: Does anyone else have ap idea about what the sand might do? Ron?
S6: I don't thipk it's gonna“do anything, That jack's not big enough
_ and since it's 4 jJack-in-the-box, if it were a big Jack I'd eat \
. it for lunch, hee hee hee (etc. as he giggles over his Jgke)
T+ (WRITING ON BOARD) O0.K., Ron, you said it wasd't going to change
T because the jack's not big enough. The layers of sand will stay

, the same. Right?. . ‘Any other ideas, Becky?
810: Could it break into two pieces and one of 'em slide over the
o . top of the other one?

.- S6: Naw man. That's SAND!! It's not gonna do THAT!!
) o, T: I'm not sure I ugde%stdhd what you-mean. Would you drav a picture”
of it on the board? A picture of what the layers will look like
after we apply the extra pressyre? .
(Student draws picture of what it will "indeed look like and then
.v‘d _ * returns to seat) ‘ . ) ' '
. «4 T . : .

. Pleage write a UC question you could use in this situation. WAen you
- ’ have written,y[qi\guestion, turn to page 102‘please.

. ° .
. " .
’ . ’ . . ¥
.
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frame 101

- ~101~ . .

GO BACK TO PAGE 100. DOWN BEFORE

TURNING

BE SURE TO WRITE YOUR QUESTIONu
TO THE DESIGNATED PAGE.

: frame 102 a ° .
> L) ) : ‘
~102-~
Typical 4C questions appropriate to this point in the lesson are "Why
do you think she guessed that would happen, Charlie?" and "How does
that work, if it does 'that? If what che said were ‘to- happen, Ralph|
how could you explain vhy it did that?"

-l"

»
~

Another common strategy which&beveral teachers write down and 1dent1fy
as 3B, even though the directions specifically requested a UC type
question, is a question which requests that Becky tell WHY she pre-
dicted what she did. Apparently many teachers feel that this question
would be mosct appropriate at this point inthe leggon.

A third common strateéy which: could be used might be to ask still
another "different studenp to propose a different}predlctlon. This
kind of question would be coded as U4B. - o f

_If you thought of a synthesis type of hcgﬁﬁZEtion, please write it in

the space below so we may use it in reviging the module.

"PLEASE CONTINUE YOUR INTERACTION WITH THIS LESSON ON THE NEXT
PAGE. ‘ .

a
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T: That's real interesting, Becky. Would you liko to tell uo why
you decided that's what would happen?

$10: No, I'lI wait. . - - : ’
T: 0.K., does anyone elge "have a differcnt idea about what's going °
. to happen when Joé turng the crank?: ‘

82: T think.it'll fold up into wrinkles. (PAUSE) You know, like a

. carpet does gometimes when you pusch on it. . .You know, like
i " a carpet does when you try to -push furniture acroog’ it and ol
not tacked downé '
. T:. You think that the whole thing's gonna WTlnkle acrocs and fold
‘ up? , ,

v 82: ‘Uh-huh, ' Yo
T: 0.K. (WRITING ON BOARD) We hnveofive different pietures of what

. people think it'll look like. ., Does anyone have anojher” idea?

. ) Does anyone think it'll be different from one of these p1ctures?
$511: Would you tell ug what they are all about again?
T: Sure. The one here that Fred and Laura decided paid that the
layers would get thicker'and that they would by thicker toward
L the end near the jack than at the other end. /Ron caid it
, . wouldn't changg at all because the Jack ion'£ big enough. .Bécky
gaid it would ‘bresk and one layer would slide overthe other to
" give something that looks like thig pictuye right here, with
° ) part of the layers higher than the other/part. Rhonda said it
- would get all mixed up and there wouldn)t be any 1ayeru left.
Delma said the layers would fold and inkle and 'end up looking

like this. . .Are there are any other/usggestions?. . .Is"that |
10.K.7 Do you know,yhat all these p ctures represent?. . .0.K.,
let's do it. P

S6: WAIT!! Let's vote! Let's vote!

PLEASE TURN TO THE NEXT PAGE !

. N s
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59: Aw come on, Ronnie, let’u .get through so ‘we can gtudy for our
) . Englich test.
: 865 No, I wanna vote. ' -
T:" 0.K., How many of you.agree with Fred and Laura (PAUSE) $ix? 5
(WRITES ON BOARD) How about Rhonda's picture? (PAU.;»I‘) Two?
(WRITES) Allright, how many of you think it won't do anything
like Ronnie said? (PAUBE) Only one. (WRITES) How many of you 2
agree with Becky? That's this picture right here. (PAUSE)
Three.- (WRITES) Now how many of you think it'll fom}u‘d o
wrinkle like Delma caid? (COUNTS) Thirteen! (WRITES) Wowl
A lot of people agree with you Delma. You must have had a
pretty good ideéa. That's Just. twenty-five. Who didn't vote?
(PAUSE) Luig, which ;idea are you gonna vote for?
8l2: I'll go adong with Delma, uhg g a good chicano,
86: Hey may, I'm a chicano too. '
T: Well, T really don't think any of these pictures are chicano.
‘they're just pictures, Anyway, that makes foyrteen for your
idea Délma. Joe, how did you vote?
81l: I voted for Becky's idea. .
T: 0.K., well let's crank it up and cee what happpn 37 ’
(THE DEMONSTRATION WORKS PERFECTLY, CREATING A CLASGSIC MINIATURE
s THARUST FAULT JUST AS BECKY SAID IT WOWLD, WITH A OLIGHT THICKENING
NEAREST THE JAcxcl
T: \ 7 N
7 N

Write a question you feel is appropriate to this’point in%he lecson.
It may be any type of question you wigh, but identify the type.

pleése‘turn to the next page
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Agein, a number of optionsc are poccible and many different kinds of
questions can be agked, depending on what direction the teacher
wighes to take the clacs, ’

Many teachesp choose to ask a 2B question at this point -- a simple
observation guch as "Whot heppened, Delma?"

A gecond type of quastion would be to agk a student to match what
huppened with one of the pictures on the board, This would be a 3A
quection, cince it ic acking the ctudent to clascify the observation
according to @ given clagoification ccheme (the set of pictures v
would be the clasgification criteria), :
Another type of question might be to ack Becky why she predicted what
5o obviously juct happened. Since this isc asking a studént to explain
the reasons behind an angwer or Rocertion, thig would be a 3B ques-
tioh.

A fourth option would be to ask comeone to propoce a hypothesio
explaining why what happened actually happened. This would be a uC
type quection.

A fifth option would be to agk a procedural question: to gok every-
one to draw a picture or diagram,of the results, for example.

If the gtudents had actually, already gtudied faulting, many dirfer-
ent kindo of 2A questions could be asked. ‘In thic case, the otu-
dentg had not studied faulting prior to the demongtration, o 2A
questiong would be inappropriate.

Did your qu;stion match the characteristics of the category you

meant for it to? If not, write that type of question with the proper
characteristics. Did you write a UC question? If not write one for
fun and practice.’ Then turn to page 106,

: | 103 -
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-, » * '
Continue reading the tranceript below. Be role-playing the teacher
in your mind o that you con think of many alternative questions you
might ack at varioug pointo in the leggon. ° ‘

21

“T: Vhat happened Bdward? (THE TEACHER WHO ORIGINALLY TAUGHT THE

. LECCON WHEN IT WAS RECORDED USED A POPULAR
' STRATEGY -- A 2B QUESTION)

613: Well, it looks kinda like a crocs between wvhat Fred and Leura
onid and what Becky ocaid. :

¥': Then you're willing to say that the other predictlono were not
pupported by the experiment?

6l3: Yech, I guecc co. -

T: Rhonda? ' ,

88: Well, I was wrong. So what?-It ain't the firot time.” And
DBELMA wags wrong, too. ”

T: I don't think there's any need to take that ltind of attitude.
Anyway, I wantod to ask you a qpection, not paint out that your
prediction wacn't upheld by the Pxperiment Why do you think
it worked like that? Can you dee anything that might help you
to figure out why it did that? You can get up and come up here
to look at it closely if you think that'll help you angwer the
question. Why did it do that ingtead of one of the other thingo

) that wag predicted? .

68: (LONG PAUSE) I can't think of a reasonl Ask Becky, it was HER
ideal

T: Good idea, Bechy, why did you think it would do that?

‘8510: I don't know why it works like that. ‘

T: How did you know to prediet that, then, if you have no idea how
it worko? ‘

510: I was over ot Joe's lact night when he finished bulldinp it and

we tried it. It worked like that.

-
.

]

PLEASE TURN TO THE NEXT PAGE
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T:,- In other words, you weren't really making a prcdiction.  You had
olready ceen what would happen.
£510: Uh=huh. N
T: 0.K., Margaritoe, who hod the clogest prediotion of thoge four
' people who hod never seen it before?
$9:° Fred end Loura, I guess.:
T: 0.K., Loura, it fattened up at one end Just like you and Frod said
it would, but it also broke and glid. Why do you suppose that
happened? What kind of ao.theory or hypothesic can you make up
to explain why it workéd like'that? Why ‘do you cuppose 1t broke.
and 6lid oo well ac fottening up and getting thigkor at one end?
G53: Uoll I puess (LONG PAUSE) wéil I REALLY thought it would
ripple and fold like Delma caid it “would. I Just wanted to
vote for my idea beccouse I wanted to be sure gomebody votéd for
it. I don't have the SLIGHTEST ideo why ANY of it happencd at, .
ALL o

\ . 3
* T: 27772771¢

N ' 4

What wuestions could you.aok ot this point? Try to write down ceveral
uptions -- one cach for the following types of quections: UC, B,

2B, 3B, and 3C. ,Writc down your questions before you turn to page (f .
109- . ) . ! ©

1Y
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[ ¢
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YOU RECEIVED NO DIRECTIONS TO TURN TO THIS PAGE. WORKING THROUGH THE
MODULE GETS A LITTLE TEDIOUS AT TIMES BUT YOU SHOULD TRY TO POLLOU
THI DIRECTIONS IN YOU WANT TO GET MAXIMUM BENEFIT FROM IT.

Even if ybu're.not gure ot thisc pqint that you really do want to get
" maximum benefiit from the modgle, please tuirn back to page 107 and
' follow the direetions. Theré's not much laft to the written part of

the module. You're almoot through with thic portion.
] i

i

frame 109

[ 8

' D . -109~- .

.

Please open the booklet which contains a short descripticn of the
category cyso tem and the rules for distinguiching between questiong
which are yery much alike entitled: THE QUESTION CATEGORY OYUGTEBM-- .
DL&CRIPTION OF THE CATEGORIES AND CODING RULES. \

Using the descriptions of the outeporios provided in this book, .

pleage check your five questions (2B, 3B, 3C, LB, and UC) to be )
//,/’ certain that they possess the characteriuticq associated with' those N

types'of questions. If one or more of your questions did not match - .

- the group characterigtics, pleace rewrite the question or Srite

another different question which does patch the characteristicg.

After you have checked each of your questions with the appropriate

degscription of category characterictics and assured yourgelf that you

are sufficiently familtar with the five categorios to write questlonv

of each type, turn to page 110. . ;f///

106 '
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~110- .
o

Below you will find an extended trangeript. Please code the questiong

‘ preceded by numbers in parentchoces as 1, 2A, 2B, 3A, 3B, 3¢, HA, and,
5 (If you feel comfortable distinguiching between SA and 4B, pleace
do go.) Write your analysic down on o geparate gheet of paper-- the
transeript is rother long and you will'not be able to remember the
codes for 2ll the questions without writing them: down.

T: (1) ¥red, cam you convinee her that you're right? Why did you
think it would curve up like that?
67: Well, the jack ic not in thé middle. r It's gonna puch hardor
againgt the bottom than it isc the top. Iﬂ“&ﬂn That'sc gonna .
cause it to puch like thig. . . .8ee what I mean?
~ 81: The bourd ic bolted to the top of the jack Fred. I don't think
that'c ‘gning to make any difference, because the pregcoure 19
) ) applied pretty evenly cll the way aorooo
07: Oh. . .well in that cage, che's probably riphb
T: (Writing on Board); 0.X., y2'll both think it'c gonna look like
this after he puto the prezsure on. (2) Right?
ST & 3: Yeo & Uh huh. ’ =
T: Rhonda, you'r® ghaking your head bavh there. Do you think.it
might do something celoe besides that? .
68: Well. . .it might. . .Oh, that'o O0.K., I'1l just agree with
them.
“T: 2 0.K., oo you opay it*s gonna, look like this t0o (Writing on board).
58: Wait, don't write my name up there!

e

PLEASE CONTINUE ON THE NEXT PAGE ’ -,
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~1ll= ) N o .
~T: Hat you ‘oseid you thought it was gonna Ioole like thic, Just like
IF'red and Loure. Yeu agreed with them.,
H8: well, write Fred and Laura's nome up there too. It'o really .
‘their idea. e
*T: (Writing on board)., 0.K., Fred and Laura and Rhonda all think
that it'oc gonna look like this after Joe puts the probauro
on with the joaek., (LONG PAUSE)
’ GH: T REALLY fhink it'os going to get jumbled up together in a big
meso and you'won't even be able to tell fhnt there are any > 7
layerno, vo just erase MY name. (LONG PAUSE) The layorm are
goint to get all mixed up. There won't, BP any more Jayoro
after he cramnko that thing. (LONG PAUSPTZ'UOII draw a ‘picture
of THAT andput MY name begide IT.
(Writing on board) (3) Like thic?
Yeah, that'c 0.K,
(k) What do you think is going to happon wvhen he turns the
crank, Roxanne? What are the layers of ooand going to look
like qltur he turns the crank and putg precscure on them?

=3 13 3

69:  Gir? , . A
T: I said (5) What do you think is going to happen when Joe turns

k the ‘Jack-crank and puts a lot of presgure on fhoao layerg of
cand? .
69: Oh, I ngrop with what Rhonda said. ‘ .
- T: (6) What DID Rhonda say? |
69: Welllllllll?. . . . . . (LONG PAUSE)

PLEACE CONTINUL CODING THIO TRANGCRIFT ON, THE
NEXT PAGE- ‘ ' -
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T: Rhonda, don't tell her npow. She should have been 1iqténing.
‘ Roxanne? l -
89: I don't know. .I was studying English s,
T: Roxanne don't study another subject in my class unless I give
you permissyon. ‘Rhonda, tell her what she agreed with while I
write her name up here’ on the board next to yours (LONG PAUSE
while this is being done) (T) Roxanne, do you still agree with
: Rhonda ndw that you know what she said?
39: essir, I guess so. . - )
T: O. K., now pay atterntion for the remainder of the- period If we
get through early, you can have some free time to study
: English. (8) 0.K.? (9) Does“anyone else have an idea that
is different f}QEItheseégmﬂ Ronnie? N -
, T
- < ) ! v
i After coding these questions on a sepérate sheet of paper, turn to

page 6 of the. key booklet to check your answers.
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The lagt category (HOORAY!!) is that of BVALUATION and there are two
leveloe~A and B. The firgt is a simple type of evaluation question
which acks a student to agree or disagree with a statement, point of
view, etc., made by the teacher, another

*  Both choices must be viable optiong, equally acceptable ag evalua-

* tions. TThis ic why "evaluating" answers to 24, 2B, 3A, 3 B, and -
3C questions with an agree/dicagree are really not’ considered as
evaluations: because only one of the two choicés 1is really accept-
able or correct,

o

Below efe five questions which should be coded 5A or other.”
code them on a separate sheet of paper.

(a) "Do you think Rodney's idea for d01ng the experiment will help
‘ us answer the question, Lisza?"

"Robert Earl said the formula for Sodium was Ne.
with that, Celita?"

"Cherise has proposed abstinence as a good-way to stop the
population explosion. Do you think,she's right “Karen?"
"Do you disagree with Patrice, George?" e

M"vhy do you think that abstlnence isn't a good method for
birth control, " Karen?"

Please

Do you agree

PLEASE TURN TO THE NEXT PAGE

tudent, or’ gome other source.
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(a) :SA ‘
(b) 2A -- this obviously follows a memory-recall question‘ The only
. (o) correct response to this quegtion ig "Disagree". :
c) OSA .
(d) ?? -- The context is necessary/to identify this question. With~
out context clues puch as what is being agreed or disagreed
with, the question mugst be coded ac o.
(e) 3B -- student is being asked to cite her reasons for evaluating
the way che just has. .
If you misgsed any of these, please reread the question in light of
the coding and/or explanation provided above. If you still disagree
with the coding, re-read the discpssion of the gpecific cate-
gory characteristics contained in the booklet describing the }
category gystem and coding rules.
After you are satisfied with the above coding of these five ques-
tions, please turn to the next page. P

’
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BELOW-1I8 A DISCUSSION WHICH WAS RECORDED IN A SENIOR PHYSICS CLASS
DURING THE SPRING OF 1973. Pleage codthhe ‘teacher's questions with
the-categoriec you have learned through 5A. If you can, code the 5B
quiutions appﬁgpriately ags well. Writg your analysic down on a
separate sheet of paper. 3
! L — 4
Sl: Well, I think that one of the ma%p reasong ‘'why we did ‘such
- terrible things inViet Nam is because the scientists inventéd’
guch terrible things ‘like ndpalm and defoliants and other stuff
"~ like that. If it weren't for the thingg scientists have in- -
ventied, we wouldn't have been able to do all that malmlng and
* killing and stuff.
T: (a Do you really believe that science iﬁ what caused the maim-
ing and killing, Carl? o ’
S1: (PAUSE) Well, not causes, no, but it makes- kllllng a lot more
"efficient and painful. We practically killed off an entire
race of “people and. . .well, I guess. . .Uh. . .Well, genocide
just wasn't possible like that until thig century with all the
wonderful scientific and technological advances.
T: (b) Do you agree with him, Debbie? <
82: Agree with what? He said a lot of different tHings.
T: 0.K. Let's break it down. Let's tgke one point at a time.
Carl, if I get what you are saying wrong, don't hesitate to
break in and correct me. Now (writing on board) Point one --
Genocide wasn't possible until this centure.” (c¢) Do you
agree with that? :
82: No.
T: (d) Why not?

PLEASE TURN TO THE NEXT PAGE

’ =7




. Phyoics class discussion of wary genocide and scientists' responsib-
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ility—-- continued

82: ~ Anyone who has ever gstudied.their 0ld Testament knows that the ..
Ascyrianc carried off the 12 tribes and committed genocide on
“them. All the Jews today are descendedjfrom one tribe. The
othero were destroyed. That's genocidiz .

81l: O0.K., I'1l retract that statement. Co ntriec have practiced

‘genocide before this century. But we're a lot better at it

because of our advanced science though.

T:/ Carl, you've mentioned genocide two or three times already
‘(e) Wny do you think the U.S.TArmy in Viet Nam committed

genocide?. Do you have any evidence or observations to support
that? ' ‘

S1: Well, I kind of kept up with the body count every day for about
a year. . .As a kind of game, you know?. . .anyway, if you .

compare the body count of the quote enemy unquote dead reported .
by the army every day with the population figures reported for
the, countries involved, you get the idea that we killed nearly
all the people. That's genbclde and we 'dig it with out bombs

and stuff. )
T:. Oh I see (PAUSE) (f) Do you think that’ loglc is 0.X., Nan?
83: Nossir, . .In the first place, the army's estimate of the

enemy killed was probably inflatgg a little bit. I mean they
lied about_everything elsé, so why not casualty figures?. . .
In the second place, the population wouldn't be static. It
would be increasing at an exponential rate, especially in
Southeast Asia, and any killing would have to slow down the, ®
uh, the rate of increase of the population growth before

genocide began. v

PLEASE TURN TO. THE NEXT PAGE TO CONTINUE READING
”‘1
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T: (g) Carl, would you like to respond to the points Nan made?
81: Well{ she'g probably right about the army lying. I mean if
tthey hadn't been congistently lying about the casualty figures
. .if we'd have really killed that many of them we'd have
won the war inctead of getting beat like we did. (PAUSE)
Well, che'o probably right ahout the population growth tobd.
. I mean what che seys makes a lot of sense. (LONG PAUSE) O0.K.,
I'Tl retract that ctatement too. We really didn't kill off
the Indochinese yellow peril. (LONG PAUSE) But I gtill think
%naf ccience ic a great force for evil!ll .
T: K., we're back to whit got the whole thing ctarted in the
?f1rst place. (h) Do you agree with him, Laureen? Do you
feel that occience is a gheat force for evil in the world?
8h: Well (LONG PAUSE) scientigts invented napa and thet's evil
" . egpecially when .they use it on people. '
.,81: WHAT ELSE IS IT EVER USED ON? .
S84: Carlton, hush up and don't interrupt me. You been talkin'
all mornin' I!! Now, where was I before I was so RUDELY inter- »
rupted (PAUSE} Oh yeah. . . But ccientists invented penicillin
too and that's helpedfto save a lotta lives. (PAUSE) And
besjdes that, if itaferen't for the scientists, you wouldn't
rave no itar to play Carl. You wouldn't be able to
play so loud ig'hurt everybody's ears. ;

7

After yo% have coded the teachers questions on a geparate sheet of
paper, turn to page T in the keéy booklet. o

® N ’
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The last category i§¢5B: More complex evaluation. . Below are. geveral
cvaluation queotiono. Please read them: ‘

. (a) "In terms of how well the question will be ancwercd once the-
) data hac been collected, which of thesé three experimento io the
2 bect one, Lee?" | ; '
(b) -"Imegine that you're marooned on a desert icland with two of the
- - . - people in the clasc and you know that you won't be reccued for
- cix monthg. If you wanted to gurvive for those oix months, who
would you choose to be the two persons from thic elacs to be .
marooned with, Moniecaf?" .
(e) "0.K., you're o judge and, esgentially, the problem ig this:
If you find'in favor of the pollution eontrol board and make the
. chemical plant ghut down until they can decign & method for
. . adequately treating their wacteo, 600 people will loce their
Jobg. ~ There's a good chance that the chemicll plant will never
re-open in that community which dgpendc on it as the largeoct -
employer in town. If you find in favor of the chemical company
and grant them an extra amount of time which they have requected
for developing a way to treat their wangste, the lake into which
they must dump that waste will certainly die. Which way would
you decide thic cace; Johnny?" ‘ )
(d) "What do you think isc the worst pollution problem in Austin,
~ Sandra?" . K
4 (e) , "Which of these experiments would you rather do, Ruby?"

¢

After reading the questions above, you ghould be able to identify
5B questions. Write déwn their characteristics in your own wordg
before turning.to the next page.

*
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In order for o question to be cateporized as 5B, the otudent chould
be requirced to cvaluate and choeocc at o more complex level than ,
oimply agreeing or dioagreeing with whot gomeone eloe hao already
said. The criterio for evoluation may be interncl or external but
o choice from among clternativeo, a.ranking of alternctiveo, or o
rating of the deoirability and/or value of ceme clternative ac
oppocecd to otifer alternatives (not alwoyo verbalized) ghould be, re-
quired for-anowering 5B quectiono.

4 . ‘ )
' : /

PLEASE TURN TO THE NEXT PAGE ‘ .

1 frame 120
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’ YOU HAVE FINISHED THE WRITTEN PART OF THIS MODULE AND «S8HOULD BE READY
AND ABLE TO ACCURATELY CODE TRANSCRIPTS USING THE QUESTION CATEGORY
CLASSIFICATION SYSTEM. PLEASE TAKE THE BOOKLET TITLED: written .
progrom exit ascessment AND CODE THE FIRST TRANSCRIPT.
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You have ecmplcted the written pro@ram ccmponont of the module and
you are now rcady for your final cxomination in cotegorizing questiong,
in vwritten tranceripto. Your criterion gofl for eategorizing written
quootiono ic 809 accuracy.

Below, and on the next soverdl PAEECo, Jﬁ&flranscript of an cudiotaped
chemidtry leocon. *The otudentp are .coellege bound-gophomores, junioro .
end ocpniors. 'Po set the otage, the tecfher has wolked in owirling o
liquid in on erlemmeycr flack. When the teacher schakes the liquid,

it turnc blucj; when the liquid 1o allowed to rcmain undigturbed for o

few oeeonds, it turno back colorleso.

8l: VWhat'o that otuff inthe flogk? .

T: Well, that's o pretty good queotion, Phillip (1) Whet do you
sea? :

81: Oemc liquid that Lurno blue when you shake it then turnc back |
elear agein.

T: 0.K. (2) 1Io there anything cloe inthe flasck. . .uh. . .Kent?

G2: I don't know. I can't ocee it over here.

T: Oh! 0.K. Ya'll paco thic back 'to Kent. Be careful not' to drop
it or tale the ctopper out or anything like that. Kent, you' ,
can ghake it and everything but be oure to hold the otopper !
in. (LONG PAUGE) \

g2: Well, the bottom of the ctopper io inthe vottle.

T: 0.K. (3) Anything elce, Mory?

53t HNaw. (LONGTPAUSE) (&) Io therc anything eloe in the quuid?

. I jieen, it's not juct one thing ic it?

T: That's a4 real good question. No, it hag KOH, glucooe, and
methylene blue diccolved Mn water.. I'll write down the struc-
tures for these two on the board. While I'm doing that, paag
the flack around and see if you can figure out how it changeo
doloro. Juot be careful to hold the stopper on when you shake

it. o ,
(MUCH HUBBUB, CONFUSION, TALKING ,,CHALK SCRATCHING ON BOARD, ETGC.)
P: 0.K., Pipe down!!. . .(5) Hag everybody had a chance 40 look

at this stuff or play with it? Derwood? Somebody pacs the flask
over to Derwood. (PAUSE) 0.K. (6) Does anyone want to hazard
o guess as t'how it worko? (PAUSE) Diane?

84: I want to asck a queotion.
T: 0.K.
sh: Is there anything on the ctopper?
T: (8) \What do you mean? I'm not gure I understand exactly what
- you' asking. -
Sh: Well, vhen you shake it up,the solution touches the stopper and -
I was juct wondering 1if maybe there wasn't come sort of ch/mical .

.

118 | o
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or gomething on the stopper that mada the golution change
color. Then when the celutien follpg back inte the bvottle, it'cy
not touching the ctopper anymore and it might chaenge back to
the original color, that ic if there io anything onthe gtopper
I mean. (LONG PAUSE) Wecll, ic thoat how it worko?
Hrmmmm,  (9). How weuld you teot to cce if her hypothesic io a
viable one, Ducty? =
I just KNEW you were gonna ook me that!!! (PAUuE) We could get,
a different otopper and try ogaein.
He might have put chemical on all the ctoppershk
(10) Do you really think I'd be that oneaky?

(CHORUS OF YEAH, GURE, OF COURSE, YOU SURE WOULD, ETC., ETC.)

T:

0.X. (11) ¥hat could you to do incurc agoinst my chicanery,
Barbara?-

Your wiat? :

Chicangfy. That meang triclkery.

¢ " Oh. . . .Well, we could wagh off the new ctopper.

The chemicol might not be water solublelll ‘

Av come on Allen! Burely you don't think I'd go to that much
trouble. (12) Why do you think the chemical if on the ctopper--
if -there ic onc =-- might not be water coluble?

Well, . .uh. . .it juot might not be, and we ought to be gure.

(13) If there isc o chemical on the ctopper, what obgervation
might indicate that {t's not water soluble. , .uh. . .David?

I dunno. (LONG PAUGE) Well, I really don't.” If I did, I'd

,TELL you. . '

0.K.. . .(14) Wanda?

I didn't understand the quection.

Diane ocaid that the reason the stuff changes colors when you
shake it io becauce there'sc:a chemical on the gtopper that one
of the chemicals in the colution reacts with to turn blue. ‘Then
she ocayn gomething elge in the water makes the blue gtuff turn
back colorless when it'c not hitting.-the chemical on the gtopper,

anymore. Allen saysc that the chemical on the ctopper, if there’

is one, might not be coluble in water. (15) Do you know what
soluble means? (PAUSE) 0.K. then, the questionm 1o thic: (16)
What OBSERVATION might oupport Allen's hypothegic that the
chemical on the stopper would not be soluble in water?

What observation?. . .I don't think there is one. . .(PAUSE)

Con I look at it again? (LONG PAUSE) Well. . .uh. ‘(LONG PAUSE)
OH GURE! If the ctuff on the ctopper would digsolve in water, it
would digsolve when you schook the flask and would stay in the
solution after that. It wouldn't ever turn back to colorlegs
because all the ctuff on the _cstopper would dissolve in the
woter Just like the other stuff--the glucoce and KOH and that
other gtuff. It HAS to be insoluble in water.

119 b
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Olh:
T: 0.K. let's uge both of them and then we can be quble sure. (28)

/- _ !
e could wash off o different gtopper with gome of that sctuff
that omello like glue or with gacoline. That would take carec
of it. :

0.K.4 Barbara cays to wash off g different gtopper with come
non-hqueous solvento like acctone and gasoline. (17) Io that
0.K., Allen? Would that take earc of the problem?

Uge benzene too.

And ether!l Uge ecther tool * .

0.K. Allen soyo to uge benzene cnd Loamar coayo %6 uge ether, co
we'll wash off the new ctopper with aecetone, gasoline, benzene
and ether. (18) Do you think we ohould do anything elce to tho
new stopper uh., . .Tonya?

No, that's enough.

(19) Gigelle, how about you?
You might coak it in acld for a fpw cecondo. ' .
(20) Why aeid, why.not bace? .

If a base would react with it, I guesco KOH in the colutio
wouldg have already reacted with it. And acid eato up o lo
different thingo too. »

_Hey, hey! That'o pretty charp thinking! (21) What kind of acid
could we use, Katherine?

A lot of different ones. HC1, n?soh, HNO3,
Thoge are gome ocidag. i :

(22) Derwood, cen you think of some more acido we might uce?

Which one'sc did che ocay?

That's a very good question Derwood.
che cay?

Uh. . .I waon't lioctening.

¥ou chould listen Derwood. You'd be amazed at the resulto you
will have. Ghe oaid hydrochloric, culfuric, nitriec and acetic
acidg. Now.(24) what are come other poooibilities?

UUh. . .hydrofluoric acid? ,

0.K., that's a good one. (25) Can you think of another?

Phogphoric acid? '

That'c another good, one. (PAUSE while writing on board). {06)
Which' acid do you think we ghould use. . .uh, let's gee, who
haven't T called on yet? Ronnie? Which one of these acids chould
we wash the new ctopper with? )

HCY. ’ «

0.K. (27) Ias that all right with everybody? o

Naw, I wanna use phogphoric acid.

4 ]

-

HOAe. (PAUGE)

(23) Which one's did

Phillip, would you and Kent go and get ocome acetone, benzene,
gasoline, HCl, phosphoric acid, and. . .uh. . .come ether? . . .
-and o_new otapper? It'c a number three if you get a rubber
stopper. ’
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(LONG PAUCE during which the chemiconlo are, fetehed, ceveral studento .

participate ip waching. the new otopper, cte. cta.)

T: 0.H., Allen and Barbara approve the otopper waahing 00 we're ready '
to teot Dianc'o hypothecic.

(PAUCE.followed by chorus of "Oh, No," "It turned blue,"etc.)

T: Well, it otill turned blue. (29) Now what. . .Laura?

$16: Could we oboerve it come moref. '

T+ (30) Are you going to obocrve it differontly from the way you
did the firot time? .

S16: Un. . .Well. . feverybody woo paooing it oround and all that
and it never did turn cempletcly colorless like everybody io
saying that it did. . .But it'c colerlecs NOW. Could we just
kind of look at it while it'c oitting up there on your desk?

T: 0.K.,.Oboserve away. (31) Doeo anyone want to get up and
observe it? 1'11 give you. . .two minuteo. (LONG PAUGSE) All
right cverybody have a geat. (32) Did anybody cce something
different this time?

(SEVERAL OTUDENTS ANGWER CIMULTANEOUSLY AND RONE ARE UNDERCTANDABLL)

T: Kenneth?

Cl7: I know oomething eloe that'c in the flack.

C6:  WHAT?11!

517: Air. That's what makin',it turn blue. The gtu is reacting
with air. *

T: (33) What obgervation led you to thdt hypothecio, Kenneth?

G17: Ashk Laura. Ohe's the one who sthowed it to me,

616:  Showed you what?

T: (34) Did you shoy him dny of your obgservations, Loura?

516:  Oh, yeach. . .When you kneel and look up through the solution
from the bettom, it looks like the top is real blue, kind of like
lnoking up into the oky except a different color blue, just like
the color when you shake it up.

T: (35) How do you think that convinced Kenneth that air ic what's
turning the solution % lue. . .Chrin? o ‘

$518:  It's HIS hypothecioc. Ack HIM!

T: Well, I'm agking you right now.

518 U@ll I don't know.

T: I know you don't know what he thoupht (36) How do_you think thgt

/

. Lanra'c observation relates to Kenneth'g hypofhesiﬁi
518: (LONG PAUSE)- Well. . .(PAUSE). . .There oure i &ir in there,
that's for cure. . . .I don't know (LONG PAUSE) Well, I just

don't have ANY idea.
T: (37) Kenneth, would you explain to all of uc how you reached that

hypothesis?
G517: Chric, what'c thg only thing in contact with the surface of the
water all the way across? °

518: (PAUSE) Air, I gueso.

121




- O17: - What eolor io the ourfaee of the water all the way oerooo if
you look up ot it fron the bottom?
GlH:  Blue? :
817: RichtT Co what has to he turning it blue? VWhat'oc the only
thing that'c touching 1t where it'c blue?
G18: OHI OF COURCE!  Ito AIRIL, . Durell!
G6: Why doeon't it loock bluc when you lool down on it fron the top?
T: Thoet's o good auegtion, Allen. (38) Why docon't it look bluc
from the top Kennoth? ‘
’ G1T7: -1 don't hnow. It chould. I didn't look at it frem the top.
T: Well, (39) Why don't yeu get up and do it now? (LONG PAUSE).
G17: Allen, you dummy. It doep look blue from the toup.
© 06: Hun? Temme cee. (LONG PAUCE) You're right. It io bluc from

the top,

P 0.K. (ko) o how eould you téot hig hypothescio Derwood?

614 (PAUSE) Take the air out? : l

T: 0.K. You ecould take the air out. (41) How eould we do thot,
Charon?

619: Hook it up to the aopirator. (PAUCE) Well, we'd have to get
another ctopper. . .onc with a hole in {t and gome glacc tubing.
" T: (42) How could we kéep the air frem going bark into the flaok
-onee” we had pumped it out?
519: Well we eould. . .(PAUGE)
G1T: Use o tube with a ctopecoclt in it,
0l19¢ Yeoh
T: That'oc an exerllent ouggection Kenneth: but I winh you wouldn't
- break in on gomeone like that. (43) Do you think you could try
to refrain from doing that in the future? If you'll hold up your
hand you'll eventually get a chance if the .pergon already telling
doeon't think of your idea firot.
GlT: 1 gueng co,. '
T: 0.K. Good. . . .Well, let's deo it. 1 Just happen to have here a
) number three one-hole rubber gtopper with n stopeoclk and vacuum
tubing attached. ’
(Chorus of boos, hisses, "you had it planned all along,
(LONG PAUSE with sound of running wator)
T: (4b) TIo this long enough_or do ya'll want to pump on it o little
while longer?
(Chorud of "LONGER" followed by another PAU S with running water)
T: 0.K., I've closed off the gtopcock. -NOW let's try it. (PAUSE)
(h5) What happened, Kenneth? >
61T: It turned blue otill. . .but it waont ao blue ac before and it
turned boack quicker. Do it again.
T: 0.K. (46) Now what?
017: wnll it didn't turn blue so that proveg i+. ‘ ’
T: (47) Proves what?
517: That the cir was what was making it turn bluel

" ote., ete.)

e
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(48) Is that allight with everybody? Are you willing to. ° ‘

accept this as ev1dence that the air wasiwhat was causing the
blue reaction? 5 . .
(CHORUS of "yeah," '"sure, " "It was the air, and so on)
T: (4%9) Is the air a chemlcal compound, Lamar? )
$10: Mas' be. o
T: (50) Wanda?
89: No, it's a mixture of gaseous compounds and elements like
nitrogen &nd oxygen and carbbn dioxide. - 4%
T: That's right. (51) Lamar, can you think of another constltuent'
that might be in the air? - :
S10: Uh. . .helium? - . .
™ 0.K, (writing on boardly (52).. Any more, Mary? ’
832, Hydrogen Argon, Xenon, Neon. " “~
T: That makes eight, real good ones.- (53) Can anyone think of more,
Sharon, did you have your hand up? ' :
819: - If 1t's polluted air you m1ghtqhave carbon monoxide-and ozone
' and nitrogen dioxide and“sulfur’ dioxide and all kinds of stuff
like that guy told us about in assembly last week. .
T: (54) Do you think the air in the fiask was polluted? .
519 Nossir.
T: 0.K., well then let's leave those fo the list —- but %hey wduld
' certainly be pos51b111t1es if our air were polluted like it is. ‘
in Jackson. . . WQQ N, CO,, argon, He, Neon, H,, and XerM, ‘
That really about covers it (55) Which one of those compounds ~'
do you think is most likely a culprit. . .let's see now.
I haven't called on Lisa yet. . .which of these constituents
L do you think is most llkely to be cau51ng the reaction, Lisa?
820: Oxygen.
T: 0.K., oxygen. (56) Jan, do you agree with that? )
521 Yéah, that's 0.K. . ;
T:, (57) -Why dé yeu think it might be oxygen, Jan? f
821: I .don't know. I just agree with Lisa.
T: Hmmmmmm. That's not a very safe way to.get your ideas. (58"
) Do you always depend on other people to tell you what to think? %
521 I sure do-+in chemistry.
, T: 0.K., I guess that's fair if you're willing to trust‘what she
o . has to say. . ~(59) Sandra, why do you think Lisa said it was
oxygen? - -
"822: S8ir: ' . ‘
T: (60) Why do you think Lisa said oxygen was the gas in the air
.- that causeéd the stuff in the solutlon to turn blue?
§22: I ddn't know. - .
T: (61) Well, if you had said oxygen, why would’ y___have@sald it?
522

I wouldn't say ‘oxygen. I'd say CO .

»
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T:  Oh, I see. O0.K., then, (62) why would you say carbon dioxide?

S22: Becduse. . .uh. . .Do you remember when we. . .uh (LONG PAUSE)
No that was in. biology last year. (PAUSE) Well, anyway. . .
CO2 makes thlngs turn white:.when you blow ‘your breath into

solutions through a straw so maybe that's what makes this solu-
tion change colors.. )

T: WOW! Coach Gaston is really going to be pleased when I t&¥L him
you're applylng what you learned last year in his class to
chemistry this year. . . .Let's see if I can get thig.ajgfaight
now. You're saying that the CO, in your breach makes s
solutions li%ke barium hydroxide turn white and since it ca

"a color change in that reaction, it might be causing a color
change in this reaction, too.™ (63) 1Is that about right?

822: Uh-huh. I'guess so. ’

T: That's a pretty good hypothe51s. Ronnie. . .

.815: I know. (64) How could I test her hypothesis? ‘ '

T: Well, that's not the question I was going toocask and 1'd appre-
01agsryour not interrupting me until I finish talking. 1I'll
give you the same courtesy as long as we 're talking about
chemistry. (65) Now, would you like to agree with one of these
hypotheses or do 4ou have a third possibility?

S815: Oh (PAUSE) Leeme see, . . .uh. , .that might be nitrogen.

T: (Writing on board) Nitrogen. (66) Why not one of the others,

. Phillip?

. 8l. -They're all inert except hydrogan and thére's not enough of

that in the air to worry with. : :

T: 0.K. (67) Does anybody disagree with that? Lamar?

S810: Why don't you just tell us how it works and then we'll know?

T: Lamar, I must have answered that question for you two-hundred
tlmes this year. I'm not goin to go into it again. (PAUSE)

(68) - How could you tell which one of these might be right,
Kenneth?

S17: Well, we've got little tanks of O nand N in the storeroom.

Have we got any dry ice left over from tﬁe experiment wedid |,
Friday? .

T; Uh-huh. I thirnk so.

S817: Throw a piece of dry ice in the solution. If it turns blue
around the dry ice, is doing it. If it turns blue when you
bubble 0, or N t ugg it, then that gas is doing it. .

T: (60) %hat 0°K. }mgth everyone‘? (LONG PAUSE). 0.K., I'm going
to use thls deflagrating spoon to put @ piece of dry ice down
in the flask. That way we can'get the dry ice back out.
Everybody watch. {PAUSE) Derwood, turn around and pay atten-
tion. You should be watching this too. (LONG PAUSE) = Hmmmm.

The dry ice doesn't seem to be having any effect. Let's try '
nitrogen. (LONG PAUSE) (70)0.K., what's happening Sandra?

24
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819: It's turning blue a little bit, especially near the top. o
T: 0.K., then let's try oxygen.and see what happens with that. |
(LONG PAUSE followed by "Oh wow", "Far out,” "look at that," etc.)
3 T: Well, I guess Lisa was right. That sure was excellent reasoning
' that Sandra had though. I'm really impressed. It just didn't
_— ' happen to work this time. (71) Lisa, why did you think it
would be oxygen instead of one of these other gases? M
S20: ~Well, Oxygen reacts with a lot. of different things and it makes
up dbout. . .let's see, what was it? (PAUSE) . . .about 30%
.about 30% of all”the stuff that makes up air. CO, is real
reactive too but there's not very much of it in the air. That's
why you have to breathe through a straw in biology instead of
just pumping air in it with a bicycle pump or something. So
I didn't thlnk there would be enough of it in the air :to keep
making the color change and change and change without ever
taking the top off. (PAUSE) It would get used up faster than
. o that since there's not very much of it in the air to begin with.
: , . .. .You know? . . .(PAUSE) Well, I cduld tell that something
in the air was being used up becaude when you tg%k.the original
.stopper out.:. .you know, to put inthe specially cleaned one? ‘
. .anyway, it sounded like that. . .like there was a vacuum
) ~ 1in there. "(PAUSE) :So I figured something in the air was being
‘ used up. And we've already learned that nitrogen isn't very
'reactlve as N,, so oxygen was about the only thing it could be
. . .you knowg
- T Thaﬁ's really far OUT!!! I am continually amazed at the way ‘you
folks can think when fou get cranked, Phillip and Allen and
Kent are usually the idea men--excuse me, the idea persons--
and today already, Kenneth and Wanda and Sharon and Diane and
Giselle and especially Lisa have.had some really super ideas and
thinking. Some other folks like Derwood and Barbara have .come
up with some excellent experimental designs which is at least
as important to'doing science as thinking up theories is. 1
am really impressed. (72) It couldn't be due to the fact that
I'm taping the lesson, could it? (PAUSE) Yes? Well, I think
I'11 just tape every lesson from now till the end of the semester.
I don't know. If I did that ya'll might end up being chemical
" geniuses and I'm not sure we could stand ?k,genluses in chemis-
try in the same classroom. , .or even in the same town for that
matter.

After you have coded all T2 qﬁestions in this transcript on a separate °*
sheet, of paper, turn to page 8 of the KEY BOOKLET to check your coding.
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Written Program Exit Assessment: transcript two: .

\ . - -

If you are coding this transcript for fun, please begin below. If
you are coding it because you:did not code the first Exit Assessment
transcript ‘at the 80% level, please read the following comments.

“An 80% level of accuracy in coding questions in written\transcripté“

is required as an exit competency for this component of the module.
Before coding this second transcript, you should be certain that”you
understood the categories you missed im coding the previous trans-
cript. This may require that you work through certain portions of
the written program again, If you wish to do so, or feel that this

'is necessary, the eleven basic categories and the appropriate

sections in the written program are listed below. ./

)

- 1 --p3
2A —- p 1l '
2B - p 19 = v . s :
"3A -- p 30
3B == p 43 . . o , N
3C —- p 66 -
Yo -- p 76 ) h
LB -~ p 8L )
bc -~ p 93
54 -- p 113
5B -- p 118

After you have reviewed the question category classification system

to your satisfaction, please code the following transcript which was ,
taken from an advanced biology class. Students are in the 10th, 1llth,
and 12th grades with the majority of. them being seniors. They have

all had a year of biolpgy and most of them have'had chemistry as well.

T: That's an interesting question Robert. Let's see if anyone can

answer it. v
(a) Leslie what do you think?
81: Uh. . .I did't hear what he said.

T: (b) Robert? .

S2: I said what's the difference between instinctive behavior and
conscious behavior? )

Sl: 'Oh, well. ., .An instinct is something that you do naturally.

T: (c¢) Is thinking natural?
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(LONG PAUSE) Yeah, L guesg it is. What I meant wac that an
ingtinct ig something you can do without having to think about

, it. . .Like when something comes at your eyes, you blink.
That's an instinct.

Naw, man, that's a reflex action,

(d) What's the difference between a reflex actlon and an
inctinct, Jameg?

A reflex action is comething that happeng automatically, (LONG
PAUSE). Like if somebody pokes at your- eye, your brain doegn't
have to think about it to make your eyes close. The nerves that
cause your eyes to elose are attached more or less directly

to the nerve that gense when somehin' is fixin' to hit you in
the.eye and it closes automatically. (LONG PAUSE)

All right, that's a pretty good explanation of a reflex action
and how it works, but (3) how is that different from an in-
stinct? ' . '
(LONG PAUSE) An instinct has to go thrbugh‘your brain? (LONG
PAUSE) ,

People don't have instinctsl

How do you know?

People have reflex actions but they do everyvthing else con-
sciously (LONG PAUSE)

You're saying that humans don't act instinctively at all. (r)

Is that right, Pam? LI
Uh-~huh.

Well, (g) what is an 1nstinct? Tell us what you mean when you
say "instinct. “

An instinct is a long* series of actions that an animal does in a
certain situation and every membér of that species does exactly
the same series of actions in the same situation. (LONG PAUSE)
I can't think of an example right now.

When a dog rolls’over at the end of a fight when he'd been

wvhipped, that's an instinct.
All right, Billy Ray, that's'a pretty good eé&mglga (h) Why ﬂo
you think that is an instinctive action?. :
Well, I got a bunch of dogs--in fact, my daddy raises dogs for
a livin'--and every time there's a fight between two ‘dogs, the
one that gets whipped rolls over on his back when he's ready
to give up. Even the young dogs do it, the ones who have never
been in a fight before. . And they all do it the same way too.
They all look the same. And it's the sgme way for pointers as

it is for German Shepherds and Labs. “
That ‘certainly fits Pam's definition of an instinot all right
(i) Sherman, did you raise your hand? \
.‘. ) K - . . &o
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86: Yeo'm (PAUSE) I juct wonted to cay that I don't think that'c

- an ingtinect. Thoge dogs know They been whipped and they just

- lettin' the other dog know it so that won't get hurt no more.
That ain't no instinct; that's Just good sense.

85: How come they all roll over the came way every time, turkey?

86: They seen other dogs do it that way 'fore they ever.got 1n a o
fight themoelves, chump! >

T: Sherman, Billy Ray, don't call people nameg in my room. You
both know better than that. (PAUSE) (J) How could you tell

"whether that rolling over behavior wag instinctive like Billy
Ray cays or learned like Shermen says, Leo?

ST: :That'o eagsy. Just ralse come puppies by themselves go they
ain't never ceen no other dog fight Then let 'em get in a
. fight with another dog. If all the dogs raised by themselves
turn over the same way that Billy Ray's dogs do, then it's
san insctinet. If they don't, then Sherman's right and they
have to learn how to do it by watching other dogs. -

T: (k) Do you think that's a fair way to test it, Billy Ray?

85: Uh~huh, that's 0.K. , '

T: (1) Sherman? ’

86: Yeah, that's fair. -

T: (m), How Yong would it take to do that, Billy Ray? )

85: Bout a year.before they'd get big enough to fight. (PAUSE)

© But I'm gonna try it. I'll tell you n??t year, .

T: That would imake o real goed science project. Be sure to keep
careful notes on everything you do so you can write your
experimeny up. (PAUSE) :All right, let's get back to this
definiticn of ingstinct that Pam gave a minute ago. (n) Can
anybody thlnk of an example of instinctive behavior? Mary?

$8: I'm not sure about this but wouldn't birds building nests be
an examble? (PAUSE) I mean, all sparrows build nests just
alike. ‘And all bluejays build nests Just alike. But '
sparrowd nests aren't like bluejay nests. (PAUSE) Like, uh,
well, each kind of bird builds its special kind of nest by ’
instlnct: -

S6: All sparrow nests ain't exactly alike either.

‘S85: Yeah but they'rd a lot more like other sparrow nests than

, they.are like bl éjay nests.. You Just too dumb to catch on.

T: BILH RAY!!\(l)\ uld you like to spend the rest of the period
in the storeroont .

85: No Ma'am. »

T: Then I don't wantyk,

86: Yeah, -chump! "\

T: That goes for you too Sherman (PAUSE) Sherman did bring up an
interestin point. Pam, you said that every animal in a
certain species would perform exactly the same series of
actions under ceftain conditions and Billy Ray mentioned that

hear you talking like that again.
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pll hig fighting dogs rolled over in exactly the game way.
(p) Do.you wish to maintain your definition ac 1o or would
you like to chaonge it a little?

Well, maybe I schould have scaid a whole lot alike inotead of
exactly alike. '

0.K. (gq) Sherman, would you be willing to say bird nect
building is 'inctinetive if we redefined instinctive ac acting
a lot alike instead of exactly alilke?

Yeah, I guess so. ) B
And I nevér did say those dogo turned over exactly alike. Juct
that they did it the came way.

All right. We seem to hQVe a definition Pverybody can agree on
and a couple of redlly fine exomples for instinets co. . .(r)
Cherman? Did you want’to cay gomething?

How do you know birds don't learn how to build necto? I mean,
they're raigsed in nests just like they one they end up
buildlng, ain't they? How do you know their mama don't teach
'em about nest building? ’
Another good ‘question, Sherman. Oocrates would have loved you.

(s) Mary would you answer that question? How could you deter-
mine whether or not nest building behavior in birds is instinc-
tive or learned?
Could you take the eggs out of the nests before they hatched
and hatch them in one of those things they use to hatch
chickens? Then when they grow up, let 'em go and cee what kind
of nest they build? (PAUSE) If they learned abouj nest building
from the mother, they wouldn't even ow how to. build a nest
would they? .
0.K. (5) How does that sound to you Deedee? Would you do the
experiment like that or would you want to change something?
I don't like it. It would be too hard to follow-the birds
'em gbd. Mow would you follow them around?
a really good experiment except that it
follow the birds around once you let, 'em

-

(pause) I mean, it's
would be too hard to

loose. If there was a way to do that, it wyould bé a good
. experiment.
: -All right. We've got to figure out some way to?follow the birds

around so we can gee what they do. (u) What are some other
problems with Mary's experimental design, Randy? ’ '
How are you going to keep the baby birds alive? I've tried

to raise baby biggp before and all but one of them died. And
I've been real careful too. IYve kept them warm and, given them

mauhsd buges and worms with a medlqgne dropper and fed 'em orange
Julce with Vltamlns and stuff in it.

\




T: (v) Whot did you differcntly for the éna that lived?

810: Nothing thot I know of, he wag Just tougher than the otherc.

T: (w) Then what would you rccommend for the experiment gince you
arc our recldent expert on baby bird ralcing.

£10: You'd better ctart with o lot of baby birds if you want very
many to live to bulld nepto beecauce moot of them are gonnoa dic

*  while they're babico. .
. T: All right, according to Randy, we chould hateh o large number of
egeo in order to get“® large cnough number of birdo to live to
the neot building ctage. (x) Can you think 6f cnother prob-
lem with:the experimental dqbign, Suoan?

8ll: If they lcarn nect building from their mama, it ccemo like
they could algo learn ncot building from other birdo too. If
you let them go wild they could contact other birds who had
lcerncd to build ncoto and get what to do from them. Or they
could Jjuot oboerve the nesto of other birds in the wild and
figure out how to build their own necto. (PAUSE) I mean you

>/’// can't be oure that they didn't learn their ncot buillding -
behavior if you just let them loose.
57: That'c fasy to take care of. . .just build 'cm a great big coge
- with oome omall trees and gtuff incide, it. That ought to golve
Dcedee's problem voo because if they were in eagec you wouldn't
have any trouble kecping up with them,
T: (y) How big would o cage like that have to be? ‘
MASS CONFUSION WITH NO ONE ANSWER UNDERETANDABLE. THEY ALL ANSWER
SIMULTANEOUSLY
T: * Randy, you ceem to be the recident ornithologict (z) How big.
° ghould it be for, say, Englich gparrown?

After coding this transcript, please turn to page ten of the KEY
BOOKLLT to check.your anowersg, .
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. (a) No Code -- Thic question io followed immediatcly by another
question. The otudent chooses to anower the céeond question

- ond the firsot question 1o not a 1, 0o it ghould not be coded.

2A == Reeall of definition

(b)
. (¢) No Code == Do not code questions thaot arc asked by ctudento,-
only thooe aoked by taecchero. .
(d) 2p == Thioc ic & repeat bf question. (b) and 1o coded oimilarly.
(e) oA -- Anowerg to 2A questlonc are not really open for evalua-

tion oince the "yes" or "no" io elearly right or wrong.
Therefore, asking a gtudent to agree or discagree with the
el anower to a 2A question ig really acking thot otudent to
o ongwer the came quection.
i (f) No code -- Sce explanation for question (o) cbove,
-« (g) oOther =="The teacher ig requesting hypothesio formation,

S0 therefore this question would be coded as a 4C. A clue thot
they hove not studied the answer to this quegtion io the long
silent peried. Usually if an ancwer has been previoucly
gtudiegd, 4t least onc student will have either learned the -
angwer or will know where to look.the answer up in thqatext

or noteg.
(h) Other -- Hypothesio formatlon questiono arc coded as UC, .
(i) Other —- " "o e,

(j) No Code --.0Only teacher questiono ghould be coded when uging
thio question category clagpification oyctem.

(k) 1 -- Thic & command expressed in interrogative form.

(1) Other -- The teacher's ctrategy ioc a bit unclear here but you
have tb agsyme that he was oeeking an angwer rather than
attempting to put the student on the gpot. Had Dric

“ ) answered the quecstion, his angwer would have certainly
- been accepted. Code thig LC. :
(m) Other —— Since the teacher waited for an answer to the question,

thic should probably not be coded as a 1. The student igs
being asked to actually evaluate his behavior go thig is AN

coded 5A. ‘

(n) Other -- Same as above, 5A.

(0} Other -- Questions which elicit hypothesis formation are coded °
Lc. :

If you miscoded more than 3 questions, please check the éxplanations
given above with the questions as they occur in the transcript.
Then continue working through the progr@u by turning to page 20.

If you missed three or fewer question codes, turn to page 29 in the
written program. ,




- the written program.

(a)y Other -- Acoume thot the tcacher will accept whatever it io
- that Irving knowo; code thic WA -- o completely open quection.
(v) Othor -- The category cyotem doesn't cover thioc type of quoo-

‘tlon co it chould be coded with a "o"
) on \
) en | S
) an '
) Other .-~ ginee the teccher acked for. "a meacure" rather than

"PHE measurc," thic ic an open question and ic coded bA.
; No Code -- Only teacher questions arc coded in thio cystem.
A
) 2A <= Although thic ic an agree/dicagree questionsc, 1t refero
to the angwer for o memory-rccall question end 1o coded 24,
) Other -- a c¢ompletely apen question with many aceeptable
anowers: LA,
1) Other -- an open quootlon' LA
) 20 -- This could algo be a 3A question in context oince the
gtudent could be uoing a given or learned cequence of
reagoning to produce the correct anower. However, in the ’
context of thio lescon and especially with the context of
this ctudent's previoucly facile answers, the question io
probably memory-recall.
(n) 3A -~ Student ic being acked to produce a right ancwer using a
learned sequence of reagoning.

(o) 1

(p) 1

(q) 30 -- producing right answer with, learned or given reasoning
gequence. ‘

(r) 2A

(s) 3A

Et; 1 -~ teacher dnswered her own question, so this is rhetorical

u 3A :

If you have recoded this transcript. as per dyrections on page 83,
turn to p. 82 in you misged any of the hA questions.: If you properly
coded the WA questions, turn to pl 84 in'the.written progran,

If you have coded this transcript for the first time as per direc-
tions on p. 42 of the written program, count’ your misseg, If you
miscoded more than 4 questions, review the category definitions for
the type of question you misged (1, 24, 2B) 3A, and, eother) and then

218

compare the explanations given above with the transcript which begins *

on p. 40 of the written program.

T

If you miscoded 4 or fewer questions, turn immediately to p. 43 of

A
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. (a) 3B -="Acking fer an inference from data
° (b) 3B o= " " " :
(¢) Mo Codes-- cotegoriz ¢ only teacher questiono-
(a) Othﬁr —-- Quectiono requecting cxperimontal dooign arc coded ao
B.
" (g) Other =- Bincc either of the variobles would bo acceptable, thio
ic an open auection: kA,

(f) 1 -- A context elue that thig ic a procedur&l quection i the
tceacher'c acking the entire elago rather than a cpeecific
percon.

(g) 3A -- the ctudent's cnower ic sufficient context to. indicate
that they have learned a oct precedure for anowering thls
quection.

(h) 3A -- oame ag cbove. 2

(1) 3A -~ In context, this io a 3A but you don't hear the- ctudent

. - angwer providing the context clug until much loter. If you

- coded this ac "other" (LA - completely open quection), don't
count. thic as a mioo.

" ' (4) 3A -- There ic only one right ancwgr to the anower belng
evoluated, oo the agree and dicagree optiong are not equally
acoeptable. Thio ic just asking the same question again in
different form.

(x) 3B -~ Student asked to provide reagong for giving a previoug

o angwer.

(1) 3B -~ Acking for an inference from data

(m) 3B ~- " -J " { "

(n) Other —- Questions eliciting hypothecis formation .are coded LC..

(1) * Other -~ Questions eliciting experimental design are coded LB.

If you migged 4 or more questions, please review the categories with

which you had trouble,by rereading the short discussion in the

introduction hooklet. If necessary, review the appropriate section
. of the written program (l--p. 3; 2A - p. 1h; 2B - p. 19; 3A - p. 30;
3B - p.h3). After reviewing the categories you missed, close the
— key booklet and recode the tranﬂcript beginning on p. 62‘of the
writf{en program. \

If you missed 3 or fewer questions, please turn to page sixty-five

in the written program. ) , . '
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(a) 1 -- monageriels teacher 1o aoking for o, vdluntcer

(b) 2A == mcmory-rceall (that they have otudied thic Lo obvious
from their cnowero)

3B -
2A ,
3B «~ prediction from gufficient experiential bmoe (aooumc thét
; ninth graders hove ceen balloons blewn up, even if not in
“  opeience’claog)
(m) 1 -- The teechog io expeeting ogreement. Thioc bec@mee quite clear
‘when-one of the ctudento diocopreet.
- (n) 3B -- Student acked to cite reagong for o previous aqserticn
(0) 3B == Acking for o prediction with cufficient data. ’
(p) 2B -- Although thic may cound ac if the teacher io requeoting
a hypothcoio, the otudent dc ancwer and the next question a
“ and anowerprovide oufficient context for coding this ac 2B.
(q) 2B -~ GCimple obgservation, Juot like the previous question, though
it counds comewhat asc 1f the teacher 1o requesting hypothecoic
formation.
(r) 1 -- The teacher expecto agreement. Thioc could have been coded
as‘a 3B question had the teacher worded the quection a bit
differently. It wag not coded as a 3B in. thic cace because T
; the teacher told the student what he'wag predicting.
° (s) Other -- While one ip safe in assuming that ninth graders have
. ' obgerved balloong being blown up, one i probably not cafe
in asgumingzthat they have ceen thig done at varying tempera-
tures or thnt they have seen the temperature of a balloon
varied. Oince 1t ig fairly obvious from context that they .
have not discussed the phenomenon ip clagc and it is also
obvious that the teacher ig accepting geveral differing pre-
dictiorns, thic question would be coded as a b8 --a divergent-
production quesction which requests a logical prediction from
, an insufficient data base.
. (t) 4B --game as above.
‘ (u) LB -~ Even though only the student 's name is used, it 1is .
obvious that the same question is being asked when one hears
the angver. Had the student not regpondéd to the question
but in some unrelated manner, one couid be Justiiied in
coding this ags a 1.,

gtudent acked to eite reccening behind previoue angver.
a\ .

(¢) Other -- Open quection with mony acceptoble anower; bA

(d) oA - o roeognition question ,

(e) o - . .

(£) 1 ‘ - ¢
(g) °A -- another reccognition queotion: ceerit ond nome it ]
(h) 2 o

(1) 2B -- ocimple oboervatien

(3)

(k)

(1)

o
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(v) 2B == Requeot for on obgervation
(w) 3C-=- Onc of the trademarks of 3C queotions 1o that they are .
very diffieult to phrasce properly ocnd o teaeher often must
try ceveral times at phroasing the question before he or che
ic eertoin that the gtudent underctondc exaetly what it io
thot 1o being asked. VWhot che wantc him te do ig mentolly
eheel out the eemporicon phencmenen he eited (i.c., the
| bieycle pump'c heating up) and to figurc out (1) why it did
\ not apply ac he thought it would; and (2) how he could explain
. what are, te him, digercpant cventso. Again, in eontext, it
ic obvious that the teacher 1o nowv geeking o "right" \angwer
» which 1o why thic question ic coded oo 3C inctend of |UC.

k]

If you micoed 9 or mgre quesction codingo, plecase keep the key boolilet
open and turn to page T2 of the written progrom. Compare your coding
‘and the explenation in the key to the tranceript. If you are otill
unoure of the ecoding of a opecifie question, reread the digeuccien

of the two ectegorles in the introduction booklet and rework the
appropriote sectiong in the written progrem (1 - p. 3; 2A - p. 1b;

2B - p. 193 34 - p. 303 3B - p. b3y 3C - p.66). After doing thio

to your soticfaction, close the key booklet and reecde the tran-
seript beginning on pege T2 in the written program.

[N
5

If you have misced four or fewer, congratulations on your burgeoning
expertice, Please turn to page seventy-oix of the written program.

Ly
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s . : v S o
’ (1) 3B -- asking student to cite reasons . Do ‘
(2) 1 T
(3) 1 (If you havée LB here, or "othen , you may have coded an - ' -
' . un-numbered- question) . N\
- (4) Other -- This requests a pred1ct10n from inadequate datg, 4B
{5) LB —- same as above. -’ . » N
(6) 2a . ' . R
' (1) 1 - o
: (8) 1 . P .
(9) LB —- same as above (4 and 5). This could have also been a 1

had Ronnle S answer 1nd1cated that the questlon were mana-
gerial in context.

You should have missed 2 or fewer. If you correctly. coded the un-
numbered question as a LB, give yourself a brownie point. If you-
coded question (9) as a 1 rather than-a 4B, do not count a miss
since it is really context dependent and you 'did not have the con-
text (If you coded it as-anything except a 1 or 4B, count it as a
m1ss) " If, after cons1der;ng these exceptions, you still missed 3
-or more, review the question cateégories you missed by -reading the

introduction booklet and reviewing the written program (1L - p. 33 ™~
2A - p.14; 2B - p 19; 3A - p. 30; 3B - p. 43; 3¢ - p. 66; A - p76;

4B - p. 8h ke - p. 93) After you are satisfied that you urderstand
your missed codes, please turn to page 113 in the written program.

If you missed two or fewer questions, please turn to page 113 in the
written program.> :
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~ . o “ A .

(a) SA 7 . . ) T

(b) NI

(e) éEa"J

() 3ﬁh—- asking for reasoning to support the preV1ous answer >

(e) 3B -- same as above . , -

(r) sA

(g) 1 -- This is definitely a procedural question QHad Carl answered
"No," the teacher would probably have handled this quite
differently. , . > ., v

(h) sA ‘ -

If you missed 2 or more questions, please review the categories you
missed. This means reviewing the false .positives as well as the
negatives (e.g., if you coded a 5A question as 4C, you should review
both 5A .and 4UC questions). If necessary, work through the appropridte
, seqtiéns of the written program. The pages for each category are

« listed below: ) ’

o .1

l-p.3 . '
2A, - p. 1k \ ~ ! p ‘
“ ‘ 2B -p. 19 ., -y
. 34 - p. 30 g
\ 3B - P )43 ’ ' i : Y
' 3C - p. 66 ‘
’ hA - P. 76./'
LB - p. 8k R ‘
: 3 hC - P 93 - el
N SA - p. 113 ) : .
5B - p.~ 118 ' :

If you missed only one_ question, re-read the question in context and
compare it tg the coding given above. After you have justified the

‘ above coding to yourself satlsfactorlly, turn to page 118 of the
writtén program.

-
v

If you didn't miss any codes at all, please turn directly to p. 118
of the written program. The end is in sight.

[

S
F ]
s
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" (1) 2B -- simple observation
(2) 2B
(3) 2B ‘ .
(4) No code -- code only teacher questions
(s) 1
(6) 1
- (T) Mo code -- teacher questlons only with this question classifi~
cation system.
(8) 2B -- Asking student to "tranglate what was said into other
words :
+ (9). 4B —- experimental design question » v
(10) 1 . . ’ A
. (11) u4B -~ experimental design question
(12) 3B --asking for reasons to support assertioh :
(13) .3C -- asking'student to analyze a hypothesis and to find an , .
’ observation that supports it.
(14) 3C -- repeat of above question ’
(15) 1 -- teacher asked student to confirm knowledge of a defini-
tion, not to cite the definition itself. Had the teacher
requested the student to give the definition, this would be
2A‘ - .
(16) 3C -- same as questions (13 and 1L) ,
(17) S5A ’ .
(18) u4B --' experimental design ’ '
(19) LuB g . . )
. (20) 3B"-- asking for reasoning to support an answer
(21) -4A -- open question with many possible answers ' v
(22) LA } ’
(23) 2A -—- student is expected to remember a fellow student's
response ' .
(24) ka ' . : " '
(25) LA .. o |
(26) UB -- experimental design o
(27) 1 .
(28) 1 ' o
(29) 0 -- this might legitimately be coded as 4B except the student's
answer never makes clear exactly what was being asked. Had
the student responded with a suggestion for the next step in
the procedure, this would have been a 4B. Poor phrasing makes
interpretation of the question impossible, given no clear ‘
context clupe such as a student answer.
(30) 0 -- This question does not fit very cquortably into any of the
: categories. It might be coded 1 with clearer dontext defini-
- tion. w " .
’ (31) 1 -
" . ~
‘ . 1Y
139 :
EE e
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(32) 2B , :
(33) 3B : .
(34) o -- Again this doesn't fit easily into any category and-one
, might be tempted to code it as a- 1. .
(35) 3C -- same reagoning as for (13 and 1h4)
(36) 3¢ .- .
(37) 3B -~ asking for reagons ' -
(38) u4C -- asking for hypothesis formation
(39) 1 ~
(4o) LB -- experimental design
(b1) LB .
(42) LB : ‘ . -
. (43) 1 - i
(bh) 1 . :
‘ (45) 25 N )
(k6)- 2B : ‘ - '
(47) 2B -- student asked to translate "it" into language understood
, by other - v '
(48) 1 '
(ko) 2 o
, . (50) 2a
(51) ba
(52) kA
(53) kA =
(54)  5A : . \
(55) Auc - hypothesis formation
‘ (56) SA A
(57) 3B .
(58) o ' :
(59) " 3C -- same as 13, 14, 351 36
(60) . 3C '
(61) 3C “
(62) 3B
(63) 1 : -
(64) no code -~ student questions are not coded
(65) U4C -- The student answers the latter of two questions so only
the latter question is coded. :
(66) 4C -- nypothesis formation
(67) 1 -- In the context of Lamar's following question, it's clear

that the second question "Lamar?" is procedural. Lemar had
his hand up and is asking for permission to speak which is

given,
(68) 4B -- experimental design
(69) 1 -
(70) 2B '
(t1) 38 !
(7T2) 1 -- This is rhetorical. The teacher answers it himself.

140 o
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If you miscoded 15 or more quegtions, please reread the tranoceript

checking it against the key to clear up any misunderstandings. If

necessary, review any categories of which you are ostill unsure. .Then .

close the key booklet and re-code the transcript you just finished.

When you have coded thic trangcript with fewer than 15 misges not

using the key, turn to the second transeript in the "written program ,
exit assessment” and follow the directions. ~ ‘ ' . v -

-

»

If you missced fewer than 15 questions, proceed immediately t& the
audiotaped component of the medule. Be sure to read the directions™
tor coding audiotapes before beginning the audiotape component.

141 -
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= 4 . $\
(a) o -- this question cannot be coded without pr1or context cues
(b) o .
(c) sa _ »
" (d) 2A -- gecond yedr biology students would be expected to have
learned definitions f@r ingtinct and reflex action
‘(e) 2A . v ® 9
(r) 1 - : ‘
(g) 2n : o s
(h) 73B v
J1) 1 ; ) = L
\(j) UB -- experimental design
k) A : -
1) S5A
m) 3B -- Bllly Ray ioc being asked to infgr from hls previous esperi-
ence witlf’dogs: - .
En; LA -- an open question with many correct answers. ;
o) 1 '
(p) 1 -- considering the point Just made the angwer to this is
implied.
(q) 1 -- managerial; if Sherman SQYu "no" a different kind of
. question will follow. Again the desired answer is implied
by the teacher, - . '
(r)" 1 - .
(s) UB -- experimental deoign’ ,
(t) This is really two questions and the student answers them both,
® which makes it really difficult for coding. The first question
is foded as SA and the second is coded as UB.
(u) L -- !:malysis gquestion with several poscible angwers.
- (v) oA -- memory-recall s
(w) UB -~ experimental design s
(x) Qc --*ahalysis question with,geveral possible answers
(y) 4B -= experiwental design
(z) kB

7
\

If you missed more than five of the questions above, you may not have
followed directions in the written program as carefully as you could
have. If you have “been turning pages before writing down you cate-
gorlzatlon of example questions and transcripts and/or if you have
“advanced to new sections before reaching the regommended criterion
levels for previous sections, you should répeat the written program’
and follow the directions very carefully.’
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o

If you have faithfully followed the directions and have gtill not
achieved the 807 accuracy level for coding written tranccripts,
there ic a communication problem. Try to determine which category, <
or cetegories we dicagree on and determine what key wordo ceem to be
problems. It's quite possible that you dicagree with the nature of
the category syctem and are gubeonseiously using what you think it

/ chould be rather than what it is. If thio io the case, try to use
the category definitions even if you don't agree with them. If you
wich to spend time writing suggestions, comments, recommended revi-
gions and so forth, we would greatly appreciate your giving these to
us so they could be used to rectructure the module. It's also
poscible that certain key words have different connotations for you.
If this is the case, try substituting cynonyms which make cengse to
you in the context of the given examples and cdded trangeript. After
doing this, recode the two transeripts in the written program exit
agsesgment.

If you have missced five or fewer, you are ready to proceed to the
audiotaped component of the module, Be sure to read the directions
before Peginning this component. ’

- ) ) . | .}\

~D
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-

X __ 000-010 b

2B 010-020 (observation questlon) :

2B 020-030 ( " )

x__ 030-040

3B 040-050 pcking for reacons

B 050-100 experimental descign

3B 100-110 acking for reacons-what do you expect to find out?
x _ 110-120 Why did you choose that decign?

X 120-130 N

4B 130-140 prediction from an inadequate data bage
SA  1k0-150 ocimple agree/dicagree evaluation of previous prediction
150-200 ’

"

Did you miss more than two questions? If you did, don't feel bad--
coding audiotapes ig infinitely more difficult than coding tran-
geripto. Rewind the tape and try again after closing the key booklet.
Be gcure to concentrate on the dialogue, excluding all extrm’auc
facfors from your attention.

If you missed two or fewer, you are now an expert coder. A T0%
accuracy level is a very high level of gkill for coding audiotaped
episodes. Please start the tape andproceedwith the audiotaped
component of the module.

%

144
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hA 000-010 open question with many possible ancvers

1 010-020 procedural -- "Who uses volume?"

1,0  020-030 First question is procedural. Second unintelligible
27  030-040 memory-recall

LA 040-050 another completely open gquestion

X 050-100 ’
X 100-110
0 110-120 unintelligible - o
2B,2A 120-130 First is tranclation type ("What do you meen by. . .7)
x__ 130-1k0 and the second is memory-recall)
X 140-150
x__ 150-200 ’ | /

A comment not directly related to the subject of clascifying questions
in ocience clasges: The students interrupt the teacher while he ig
alking -- but he does the game thing to them. Do you hear your stu=-
/\éﬁpts interrupting you? If go, listen to your tapes to cee if you - |
interrupt them too. Except for this, the lesgon is a good example
of teaching in which the teacher relates the subjeet matter to' the
every-day out-of-gchool 1ifé of his students.

If you managed to‘hear all the inaudible unintelliglble questions,
there are 10 possible questions with correct coding on at least
seven of them the criterion level. If you did not hear some of the
"o" questions, calculate the number of questions you coded x 0.7
gives the number of questions you should have coded correctly). If
you .coded the episode at below the 70% level of accuracy, please
rewind the tape and attempt to resolve any coding discrepancies by
ligtening to the episodewith key in hand. Then code the next, and
final, episode. ‘ :

If yaﬁosuccessfully coded this episode at or above the 70% level of
accuracy otart the tape and code the next, and final, episode.
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2B," 000-010 1 300-310

—
2B 010-020 x 310-320 -
X 020-~-030 X 320-330
2B 030-040 Le  330-3k0
» 040-050 X 340-350
1,2B  050-100 X 350-400 - i
X 100-110 X,  400-410
X 110-120 x . 410-k420 .
1, 3B 120-130 Le  h20-430 7
2B,2B,"130-140 , 5A W30-Lbo \\
Lo 140-150 x LLo-450 \
" 150-200 1 450-500
X 200-210 , 1 500-510
X 210-220 1 510-520 ’
x 220-230
1 230-2h0 . o
LC 240-250
;Jﬁgg__gso-3oo .

§
When fthe teacher recorded this lesgsson, she left both the air condi-
tioner and the aquarium pump on, which explains the roar in he back-
ground. You can hear her fairly well despite this interference
because the microphone ig gset up very close to her.

A very nice strategy which you may not have noticed (and which is not,
directly connected to the subject of this modulel) is the teacher's
interaction with Gina. Gina was asked to propose a hypothesis and had
" pome trouble in doing so. A couple of minutes later, when another
stulent gave a good angwer, the teacher drew Gina back into the
answering process with two procedural questions by asking her to share
an evaluation of the answer with the teacher ("Gina, does that make
sense to you?" and "It's a good idea, isn't it?")

GIX is the magic number 'this time. If you missed more than six you
should probably review the introduction booklet sections on 2B and UC
questions before you rewind the tape, close the key booklet and recode
this episode. ‘ '

If you missed six or fewer, you are still coding at the 70% level or
better--quite a feat. Please start the tape and code the next
episode with equal facility. )
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1 000-010 The teacher impliesc an engwer of "yes"oto thic question.
4A  010-020 An open question ac evidenced by student ancwer
X 020-030 :

__x___030-040

x___ 040-050 : .
2A,2A 050-100 Uge of words like "potential” end "kinetic" indicate -+
2B 100-110 Tranglation prior otudy. :
2A 110-120

b4 120~130 ‘
x . 130-1k40

27 140-150
X 150-200 ‘
X 200-210 ﬁ/
2B 210-220 Another translation question (What do you mean by
X 220-230° that?--i.e. pleagse rephrase that in other words
X 230-240 so we can understand) '
240-250

Quality recordings just can't be made in some clagsgsrooms becauge.of “
the acoustical design and thic is one such classroom. You can, how-
ever, understand what he gays if you pay careful attention.

Only eight questions were asked during thig short episode and you
should have coded at least six of them correctly to maintain a T0%
accuracy level. Ags mentioned above, context clues indicate that the
kids have studied energy and heat prior to this lesson, meking many .
of the questions memory-recall and translation type questiong (2A
and 2B). Pleage start the tape and code the next short episode.
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7 000-010 X 300-310
3¢ 010-020 X 310-320
" 020-030 3B 320-330
5A 030-040 1 330-340
3A 040-050 5B 340350
_ 1 050-100 X 350-400
38 ____100-110 x 400=410
X 110-120 X h10-k20
X 120-130 X h20-430
1, 130-1h0 5A, 3B 430-hko
1 140-150 x Lho=-450
5A__150-200 X 4150-500
S5A,3B_200-210 x 500-510
50 210-220 X 510-520
50, o _220-230 X = 520-530
5. 230-2h0 5, 530=540
1 240-250 LB 540-550
1. 250-300 1B 550-600

/ .

Another valuable lesgon about coding audiotaped legoong.ig that it
helps to have a high quality recording. Unfortunately, the quality
of this recording is typical of the recordingc many teachers make for
a variety of reagsons, not gll of which are unger the control of the
teacher. ‘

Like many ‘teacherg, the teacher you Jjust heard paces hig lesson a -~

, bit too fagt and interrupts hic students while they are talking.
The”e are the minor flaws in what geems to be an otherwige excellent
teach. ,

If you miscoded MORE THAN T guestions, you did not code this epicode

‘at the 703 eriterion level. If so and your missed coding was due to

problems with hearing what was being said, rewind the tape and recode
the epidose now that you are more familiar with the lescon. If you
heard the questions but are ungure of some category asgignments in the
key, rewind the tape, study the introduction booklet for those cate-
gories you missed, and,listen to the episode with key in hand to
regolve the discrepancy. ‘

If you migsed T or fewer questions, read the note below and then
start the tape to code the next episode.

NOTE: Inadvertently, the page of the key booklet corresponding to
the next. episode was omitted from the audiotaped commentary which
acfompanies each episode. The proper key booklet page for the next

de is 19. Do not turn to that page until AFTER you have coded
the next epicode.

)
Y, 148
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% 000+-010
LA 010-020
hp 020-030
20 - 030-040
1, 0k0-050
2h0 050-100
2h.2h_ 100-110
1, 2f 110-120 .
2B 120-130 -
2h, 1 130-1k0
2A, 2h  1h0-150 ’
2B 150-200 |52
2A, 1-  200-210 !
X 210-220
X 220-230 T v
LA 230-240 (Bven though it later becomes obvioug in context that
2h, " 2h0-250 he want to elicit a specific ancwer, i.e., "evaporation"
" 250-300 and "condencation," thig first question in the seriec
2A, 2A  300-310 chould be coded bA since it is initially open. BDee
coding rule 1f. in the introduction booklet) : .

This is a good review cesoion. Many of the questiong are memory-recall
with a few tranclation type questions.and a few open quectiong thrown
in to improve communication and build interest. Thic teacher algo

uses rhetorical quegtions quite a bit. The pacing io rapid but
probably not too rapid for the participating Students since it is
fairly obvious that they are keeping up with him. Many different
students are afforded opportunitieg to answer questions. b

If you migsed _more than SEVEN questions, you chould review the coding
rules in the introduction booklet. This episode moved rather rapidly

" but the questions were straightforward and the recording quality vag

good so any problems you may have had in Joding should have stemmed
from not remembering the rules at the end of the introduction booklet.
After reviewing. the decision rules and any categories about which you
still have doubts, rewind the tape and recode this episode.

\
If you misged T or fewer questions, you are coding at or above the

" 70% accuracy level. This is quite good. Keep up the good work

when you gtart the tape and code the next episode.




295
P 7/ P
P o ‘
2A 000-010 X 500-510 gun,‘,
O 010-020 A, 2 510-520
" ' 020-030 (he only calloc X 8520=~530 o .
20, " 030-040 o kidc neme - X 530~-540 . . o
% . 0U0=050 "Pommy?" but thig A 540-550 BN *
x  050-100 1o a repeat.) x 550-600
W 100-110. " 600-610
" 116-120 1 610-620
" 120-130 . 3B 620-640
5A BA . 130-140 pid £ 30-6L0 -
i 140-150 1 6h0-650 o
1. 3B _150-200 LA 650-T700
5A 200—810 . 1 _T00-T10 ,
AR 210-02 3B _110-T20
x.  220- 330 : - x _T20-T30
. X 230-240 1 “730-7h0
] 240250 ‘ - PA___Th0-T50 - -
1. 250-300 . 2A 750-800 -
X 300-310 , X 800-810
1 310-320 7N 810-820 _
X 320-1330 X 820-830 ’
. 3B 330-3h0, P X 830-850
3B 340-350° - 1 8hn-8%0
X 350-400 . _x _ 890-900 )
Lo - hoo-k10 hA 900-910
1 410-L20 910-9°o
_al}.____;t?()-h 30 ' T x___.920-930
3B 130-bb0 - 930-9ho_
X Who-kso @ 9lk0-950
1 1 50-500 : 950-1000 ¥

The kids are pretty noisy but the teacher Seems to acoept the neige
. vith no problem. Sometimes the noise level during a lesson can get
- fairly. high if teachers elicit ansvwers to a series of open questiong,
especially if they aren't accustomed to open questiong in their.
everyday gehool situation (and remember that their everyday schoel
situation includes more than Just your science class).

There are Wl questions agked by the teacher in the episgode you Just
analyzed., If you correctly tegorized at least 29 of these ques-

. .tions, you have coded the ggigode at the T0% or hetter level or
accuracy. If you have coded the final episode at the 70% or better .
“level of accuracy, you are now ready to analyze your own teacherJEo
determine what kinds of questions you ask.

»

PLEASE TURN TO THE NEXT PAGE




Remember that the ideal model of féaching with questions that is
stressed in this module is the use of many’different types of -
questions. Becausé certain types of questlons lend themselves to
. certain objectives and certain types of act1v1t1es, you will not be
fair to yourself if’ you examine only one example of your teachlng Y
N To obtain an’accurate estimaté of the types of -questioms you ask,
, ' you should listen to several short samples of your teaching on dlf—
N ' « ferent days--perhaps 5 minutes early in a lesson and 5 minutes a .
' bit later in the same lesson, repeating the procedure for, two or-
. three lessons until you have analyzed 20-30,minutes of your teaching.
Since all eleven types of questions can relate to legitimate objec- <
tives of science-teaching, you should'find yourself using many of
these eleven tipes of questions. £ you find yourselg;con51stently ‘
using only a few types of questlons in different lessons, perhaps’
» .~ you should plan to use types of questions you do not normally ask,
including them'an ‘future lessons for which questlonlng 1s an *
approprlate strategy

.

0 .
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bA,s2A “000-010 8 o ’ .
W 2A 010-020 v . ’ , ® :
ba 020-030 '
Pl 03Q-0k0 . : :
’ P 0L0-050 - . : ‘
X« 050-100 - - -
. X ‘100-110 : :
X 110-120 . . ’
" X 120-130 -
LA 130-1k0
2B,2B,hBlh0-150 This series of questlons regarding the depth of the
. 4B 150-200 picture of the coke bottle are classified 4B becduse
. LB 200-210 the students are being allowed to generate their own
48 210-220 definitions of what constitutes depth. Both yes and
1 . 220-230 né answers are being accepted by the teacher but the
S | 230-240 _ students are not replly evaluating anything which
X 240-250 eliminates 5A as a possible category classification. .
1 250-300 ’ : ‘
X 300-310
X 310-320 \

4B 320-330 ' C g
~ N\
‘Because it is possible to miscode the "Does this bottle have depth?"
questions and miss fiwve questions immediately, that series of ques-
» tiong should be counted as one question for the purpose of scoring
your coding accuracy. You should, howevaey, have coded those questions.
with the same degignation whether or not you coded them correctly a,
4B questions; if you did not, you should try to be more consistent : /j
in your coding.
- Counting the. five "depth questions" as one' question, there are 10
questions and you should have coded T of them correctly to maintain-
a T0% accuracy level. If you missed more than three questions, or if
you were not consistent in coding the '"depth" -questions, please
resolve the errors by refergxing to the introduction booklet if .
necessary. Then close the key booklet, rewind the tape and recode
this episoded .
If you missed three or fewer and espec1ally 1f you coged the 4B series
accurately, congratutations. Please start the tape and listén to the
remainder of side A. , -
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DIRECTIONS FOR CODING AUDIOTAPED, VIDEOTAPEDR AND/OR LIVE CLASSROOM
EPISODES FOR .THE TYPES OF QUBSTIONS SCIENCE TEACHERS ASK. '

In order to get some 1dea of pacing when coding classroom questlons,»
uyse a stopwatch or a, watch or clock witH a sweep second hand and code
questions in ten second intervals, us&ng code sheets similar to the
attached code sheets.

o

-

(1) If.a quest;on‘is asked during the ten-second interval, write the
appropriate code on that interval line. For example,

2B 340-350 &
(2) If no question is asked during a pérticular ten second interval, ®
make a check mark or an x on the interval line corresponding to that -
interval. For example; °

3so-h,oo o a 730-T40 : '

(3) If more than bne questlon is asked during a certain ten second
interval, code all questions asked, separating each code with a comma.
For example, _ .

, o . 000-010

(4) 1If a teacher asks the same question several times in suecession .
such as is common in using the eliciting strategy, use the full code
designaticn for the first time the question 'is asked and use ditto

marks for each succeeding time that question is asked until a different
question intervenes. For example,

".

La 320-330
\1 33

330-3L0
" 340-350

1" "
% 5 350—hOO
X Loo-410

_ The teacher began this sequence by asking an open question, then )

asked a different open question which was used three more times

(Once it was used 'twice within a ten-second interval. )
The pacing can be a very important context clue for applying the
decision rules found at the back of the introduction booklet. For o
example, teacher often ask 2A and 2B questions at a little faster
question-answer pace than they ask the category 3, 4, and 5 questions.
For the purposes of analyzing the tapes of your own teachlng or the




teaching of a colleague, the pacing is important for spottlng patterns
such as not allow1ng\sufficient time to think up ansvers to 3B 3C, uB,
Lc, and 5B questions. .

7 . -
On the_back of this sheet is an example of a time-coded post-lab lesson
with margin cigpents to explain what was actually being asked. In
coding lessonsy you would not nprmally include extensive notes, although
spacé&has been provided on the code sheets for short notes.

. L
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K V" o10-020
_Zi;ozo-om

v 030-0L0

" 040-050

" 050-100

_ Y 100110

3B 110120

Y~ 120-130

XL 130-140
_ﬂ 140-150
_38_ 150-200
* V¥V 260-210
_?iﬁ_ 210-220
220-230
230-240
2k0-250
"250-300

300-310

ﬁ&-w

Y~ 310-3%0

-~ 3p0-330

_'QB_ 340-350

. __ &~ 350-1400

_£ZJE£_ Loo-b410
) iB_ h;o-ﬂhzto

_ V¥ hooLl30

- .

# the day before

j"‘"‘\\ :2'4 000-010 - teacher ig revieving what.qgs done during the experlment

Asking for experimental data. This question.ig used _
geveral times.to elicit answers from different students
14 v

Inference type of question. What would happen under simi-

Yar rlrgpmstances?
P

-

Request for clarification, Would you pilease rephrase
your answer? /

Why do you think that would happen? What are your rea-
sons for making this prediction?’

Rephrases the question so that the de81red respondent
understands what is being asked.

LIS

Agks a different studént fo? another inference from data
L)

Asks for another prediction not directly derivable from

data >
*
*

Do yoh'ﬁgree with that prediction? type of question direc-
ted to three different students. On receiving a "NO"
response from the third student, teacher asks a 3B
question--Why don't you think that will happen?

-

?

Experimental design question--How could we tell the
difference between these two predlctions?

Another experimental des1gn questlon——tightenin up
details

~

More design question related to distinguishing which of
the'two predictions is correct
A student is asked to evaluate the design, glven certain
‘iflterla
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Coding Sheet for codihg audiotapes, videotapes, and live teaching

000-~010-
010-020

. 020-030

030-040
0L0-050
0p0-100
100-110
110-120
120-130
130-140
140-150
150-200
200-210.
210-220
220-230
230-240
240-250
250-300
300-310

310-320

320-330 o
330-3h0
3L40~350
350-400
Loo-410
410-420
L20-430
430-L40
Lho-450

. 450-500,

'500-510

<

510-520
520-530
530-540
540-550
550-600
600-616
610-620
620-630 "
630-640
640-650
650-T700
700-710

. T10-T20

T20-T730
730-T40
740-750

. 750-800

NOTES ]
800-810
e - 810-820 .
" 820-830 ~=
830-840 '
Yo 840-850
: 850-~900
900-910
910-920
920-930
930-940f
940-950
950-1000
1000-1010
1010-1020 -
1020-1030 '
1030-1040 o
1040-1050
1950-1100
1100-1110
1110-1120
1120-1130
1130-11k0
1140-1150 =
1150-1200
! . ___  1200-1210
s 1210-1220
© 1220-1230
1230-1240
1240-1250
1250-1300
. 1300-1310
1310-1320
1320-1330
1330-1340
1340-1350
1350-1400 %
1400-1410 ’
. 1h10-1k2v
v 1L420-1430
1430-1440
1440-1450
1450-1500
1500-1510 -
1510-1520
1520-1530
1530-1540
1540-1550
1550-1600

TN
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AUDIOTAPE . COMPONENT

SIDE A
The tape beginc with Donald Bird's "Ethiopian Knightso,"
a composition which begins with a fairly cimple drum part, adds
seve:al rhythm ingctruments one at a time uptil a quite complex

rhythmic pattern ic congstructed from a number of much simpler

parts. This oceurs during a period of 3 minuteg, 16 seconds

at which time the music is faded' to a low volume level and the ,~__

* commentator beging:
L4
A By the time you hear thig commegtary, the music to which
you have been listening has beceme quite complex. Many simpler
parts have been interwoven to produce a compocition that
is certainly more than the sum of its individual parts. [f
you were asked to deceribed what was happening in the music
to produce the effect, you would have to perform a careful
analysis of it, focugsing on the individual elements and
pattergs until you could adequately describe those elements
" and patterns, ° s :
But even if you focused on each part so phat you could
describe each in turn, you would have to ahswer NO to the
question -- I3 IT THIS PART THAT MAKES THE MUSIC WHAT IT
IS? This is because, regardless of which part is considered,
the overall effect of the music is due to each individual
part apd to the way in which the parts are blended.

.If someone asked you -- COULD I REPRODUCE THE COMPOSITION
BY REPRODUCING THE BASIC PARTS? __ you would again have to .,
answer NO because each part of this composition is a pattern
around whicheeach instrumentalist improvises in relation
to the improvisation of the other musicians. A group of
musicians who had analyzed this music and discovered its
basic patterns could produce & composition that was recog-
nizable as the composition you are hearing but it would

. not be exactly the same piece of music because the individual
personalitieg, creative abilities and musicianship of the
individual improvisers would be reflected in their use of the
.basic elements and patterns which comprise th composition.

By now you are asking -- WHAT DOES A DISCUSSION OF MUSIC
HAVE TO DO WITH TEACHING? Well, teaching and Jazz are very

- ~ ' -302_
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.gimilar in many wayo. Both are gupreme art formso at their
highest quality and beth can be learned at some level by
almoot anhone who is willing to opend endugh tlme working, .
at it. Thic Jazz composition and a lesson conducted by a
good teacher are both complex wholes made up of geveral
) " pmaller patternc and elements. The musiclans or -the teacher
‘ improvige on the basic patterns and elements to produce a
well-integrated complex whole which can be attended to by o
pergon for enjoyment or for learning. Thoge .attending need
not be intelYectually aware of the elements end patterns
. which comprice the whole. The elements and patterns of either
» a teaching compqoition or a mugical composltion can be v
intellectually ndersctood, analyzed and deseribed i: if one , —
ig willing to fopus on one element or pattern at a time
td the exclugsiomyof others which are equally importont.
This kind of focuaing ic important for -the deseription of
! both jazz and teacching.
A common teaching/learning technique fof mugiciang becoming
Jazz articto is to focus on the elements and patterns of
performances Py their peers and by acknowledged masters and
it is here thg%\Whe analogy breaks down because thlg kind of
activity is not common in teacher education. The audiotaped
component of this module ic decigned to help you learn to
analyze teaching for one important pattern -- using diffe-
rent kinds of questions. When you have finiched this module
y : ~ you should be able to analyze your teaching and the teaching
- of your colleagues to determine how patterns of questioning .
fit into improvised teaching compositions.

{
The commentary required 2 mimites, 58 seconds and following

¥
it, the music is faded back up for 20 seconds. Then the first

\
audiotaped protocols occur, sans background music.

4
. TEACHER: Can you see how a graph might . . . might help you to . .
. touh . . . to, to see which would be more accurate and, -
and see how many people came out closer , . , than, rather

than (unintelligible)? [12 seconds]
1 second silence

TEACHER: Glen, do you know what a variable is?

STUDENT: Yessir, I do,

TEACHER: I was asking Glen. Thank you, though, Everett. Would
you tell us please? [9 seconds]




1 second silence

TEACHER: (Unintelligible) OK, co then if that's

304

all they found,

. they/really don't know any more than you do, do they?
- © CHORUS: Right! No! etc. etc. [9 seconds)

At this point, the background mugsic is faded in and the

comméntator continues:

]

o

All the questions you just heard would be placed in the
same C¢ategory of the oystem you learned when you worked
through the written programmed instruction., (PAUSE) What -
category would these questionc be assigned to? {PAUSE)
Stop the tape and write your coding down.

[14 seconds]

Y

' .
- “

Background mugic is faded up for 28 seconds, then faded back down

4

These questions would be coded ags category one. If you did
not code them as belonging to the first category, please
rewind the tape and listen to them again.

[9 seconds]) ’ :

ag the commentator sayg:

-

4,
*

Background music is faded up for 20 seconds.

-

Throughout the audiotaped .portion of the-module you will
be coding individual questions in classroom sequences of
varying lengths, all of which have been derived from audio-

' . - tapes mgde in real classrooms. Since you would normally
use written materials to aid you-in any analysis of class-
room situations, you should feel free to use the written
synopses of the category system included with the module.
Also feel free to use the blank coding sheets provided
in the module.

’ 28 seconds]

3 second pause




Having followed the instructions you read prior to
«, beginning this audiotepe, you have already gotten a clock
or a watch with a gweep gsecond hand or a ctop watch., If
you do not already have guch materialsc available, pleace
stop the tape and get them now if you wish to uge them.
[18 seconds]

o

Background music ig faded up for 10 seconds.

/

Now thaf you have the appropriate materials, please
code the following ceventh grade general science lesgon.

2 second pause
TEACHER: Dip the end of that toothpick in that soap. Just the very
end, OK? (PAUSE) Now put it right in the middle.

'CHORUS: (UNINTELLIGIBLE)

STUDENT: Smell of ift.

STUDENT: Lemme see that toothpick, Tracy.
CHORUS: (UNINTELLIGIBLE)

TEACHER: What happened Scott? - ,
SCOTT: (UNINTELLIGIBLE) . . . the waves.
TEACHER: What do you say Ricky?

RICKY: I'd cay it spreaded apart. :
CHORUS: (UNINTELLIGIBLE). .
STUDENT: Hey man, you cheated a llttlo bit,
STUDENT: It's the soap . . . Gravity or something.
SCOTT: It's the salt. '
TEACHER: It's the salt? VWhy do you think it's the salt somebody?

5

Anybody? ,
RICKY: Scott said it. Let him answer it. 4
STUDENT : (UNINTELLIGIBLL) . . got lucky. It has to be gomething.

"GCOTT: Salt with soap combines with the fat and it separates.

TEACHER: That's a good idea. Do you have any way ‘that we could

test that? : . -
SCOTT: Yeah. \§\
TuACHER: How?
CHORUS: (UNINTELLIGIBLE) .
STUDENT: . . . put salt on the dry deal and pour some of that in it.

TEACHER: What's that gonna show?

STUDEKRT: Nothing. It's Just gonna get some soggy salt.

STUDENT: If we could get . . .

STUDENT: If you wanna know if its Just the salt that's doing it . .
(UNINTELLIGIBLE) . . . just try to put salt in by intself . .

RICKY: Let's get a new bottle and see . what it'll do if we just stick
the tooth pick in without anything on it . . . ‘

CHORUS:No. . . . No salt just pepper . . . (etc., etc.)

160
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v

STUDENT:. . . Somebody put their finger in there it geparated . . .
STUDENT: . . .didn't make any difference.
TEACHER: Ricky says the galt didn't make any difference. Do any

‘of the rest of you agree with that?
MUDENT: Yeah! It muct be- the pepper that doeg it, not the celt.
STUDENT: (UNINTELLIGIBLE) *. . . add come salt.
[2 minutes] _ ~

Background fades back up for 12 geconds, then down to:

Now that you have finished coding this short episode
turn to page eleven of the key booklet. Stop the tape now
and check your analygig-

-

: <
Background comes back up and continues uninterrupted for 12 ceconds.

»

Coding questions as they roll by you in an ongoing
eclasoroom situation is a much more difficult task than coding
the transcripts. You must focus strictly on the questions,
forcing yourself to ignore all the other interesting
things that are going on around you. Now that you know how
intensely you must concentrate, try to code’the next

lesson for a T0% suecess level.
J

Background music continues unabated for 5 seconds.

TEACHER: OK, What are some of the methods that work for birth
control Kevin?

KEVIN: Uh . . . Umm . . . Prophylactics? ;4

TEACHER: Prophylactics. OK . . . Let's see, in what way do you
think that would differ from the first two.we have here?
(LONG PAUSE) Cecille, what do you think? .

Cecille Uh . ... (LONG PAUSE)

TEACHER: Do you think it would be anything like this one? (LONG PAUS E)
Which one do you think it would be closest to? (LONG PAUSE)

Cecille: Uh . . . (UNINTELLIGIBLE) . . . closest to sterilization.

TEACHER: Sterilization. All right, who . . . who agrees with her
there? Does anh®ne . . . Sharon agrees with her, Bob, Kevin,
OK. Then . . . (UNINTEL IGIBLE) . . .explain how it would
be like sterilization. How is it like sterilization?

STUDENT: Well, like . . . (UNINTELLIGIBLE)

TEACHER: That's it, that's good. That's a pretty good analyuls of
it. OK, let's mo;? over to one of the other methods then. I
think that's a pfetty good analysis. Does anyone think that's
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not yight? Thinko i€ worko a Aifferent way? . . . (UNINTELLIGIBLE)
. . . like prophylactico. She sayc it'c like cterilizgtion
because there's no,semen there co you don't have any . . . uh
. . . coming together of thece two gametes. What do you
think Russell? Do you think that's pretty cloge to right.

RUSSELL: Yeah I thirk co, . . . 0.K.

TEACHER: I would think it would be but maybe somebody would have
a different opinion. Well, OK, let's go on to comething elge then.
.Uh . . . what do you think about the third one? Do you think
it's a reaconable method of birth control? Abstinence?

STUDENT: No.

TEACHER: 0.K., Vhy? Why do you say that?

STUDENT: Well . . . I don't know.

TEACHER: Do you think~t'g very practical?

OTUDENT: No. '

TEACHER Do you think it'og reaconable?

STUDENT: (UNINTELLIGIBLE)

TEACHER: Forrest, do you think it's practié&l? .« + .« If gome
country had problems and they waented to limit their birth
rate, do you think that's a reagonable . . . uh . . . method?

FORREST: (UNINTELLIGIBLE) . . .can't go without it and they'll
. sure think about it gcome time,
CLAGS: General Laughter

TEACHER: 0.K., Torrest . . . DLxplain that a liytle . . . People
can't go without it, in other words it's unnatural.

FORREST: (UNINTELLIGIBLE) ,

TEACHER: 0.K., that's good. That's right and . . . it'sc a known
«fact that they can't, or they don't . . . 50 1t would be
falrly safe tg assume that they can't so . . . (UNINTLLLIGIBLP)
Sherry, do you have a question?

SHERRY: Well, uh ., . . (UNINTELLIGIBLE) . . . abstinence depends on
who you are, like suppose .. . (UNINTELLIGIBLE) . . . like
a scientist or something and you could get so busy that
. +« . (UNINTELLIGIBLE) S

FORREST: (UNINTELLIGIBLE)

€LASS: General Laughter °

TEACHER: Allright, allright. Explain a little bit about what you

Q§\ mean. Explain a little bit about what you mean when . . .

(UNINTELLIGIBLE). '

SHERRY: (UNINTELLIGIBLE)

TEACHER: Well, I think that's good. Does anybody disagree with that?

DEBBIE: (UNINTELLIGIBLE) - .

FORREST: Not everybody's gonna be that'a'way-

TEACHER: Forrest, you say not everybody's gonna be that way, Debbie
you said . . . (UNINTELLIGIBLE) . . ,Earl, what do you think?

EARL: I think they gonna think about it one time or another. I mean
. . . (UNINTELLIGIBLE).
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"CLAGG: Genral Laughter-

TLAPHBR 0.X., I think all of ya'll that caid that were partially
correct. There's come people that it's juct not as much of a
problem for them. They redirect wliat they're doing into . .
(UNINTELLIGIBLE) . . .creative ocientists or gtomething.

I think what Barl caid is true too. At one time or another
every body thinks about it if they're anywhere near normal
at all. 0.K., let's . . . uh . . . let's look at the next
one then. Sterilization. Mary, what do you think? Do you
think that's a reaconable method of birth controi? Igs that a
reasonable method of birth control, cay, for people in
India® . : .

MARY: Yeah, I think it ioc.

TERCHER: How come? Uhy? (LONG PAUCE)

MARY: Well . .

GTUDENT: Are you talking about as a law or (UNINTELLIGIBLES?

_TEACHER: As a law. Something to limit their population.

STUDENT: (UNINTELLIGIBLE) . . . o population that's risen and like
pabies born and . . . .

OTUDBENT: . . . . . . . deplete the population!

TEACHER: Ben, what do you think Dbout that? Do you think it would
do that?

BEN: Naw, ) )

TEACHER: (UNINTELLIGIBLE) . . . vhat do you think? Do you think
it would deplete the population like he said? .

GTUDENT: If it did, it would take-a while.

TEACHER: You say i would take a while.

[5 minutes, 58 seconds]) : “

H

Background mucic fades up for 12 geconds, breaks for:

.The magic tople. Discuss csex and they're immediately
attentive. Now that you have‘coded thic lesson, please turn to
page 15 of the key booklet to check your,analyrﬁs Stop
the tape now. ‘

{17 seconds]

>

) I 1
Background mugsci fades up for 12 seconds, thén breaks: for:
L]

TEACHER: Scott, let's hear your idea. How many dimensions does

this have? o N .
SCOTT: One. '
TEACHER: One? What is a dimension? Scott? (PAUSE) Allright Mark!

what are the three dimensions Scott?
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SCOTT: Uh . . .(LONG.PAUSE) . . . length, depth and width? - ' «
*  TEACHER: Length width end depth Allright, what does thio Y
o - gyotem .have? v ' "
. " CHORUS: (UNINTELLIGIBLE) ) : :
' TEACHER: Length? ; , - . [ :
k\4¢ CHORUEG: Yeo '
T TEACHER: And Width. Good' R ' ‘
OTUDENT: It's got depth too; about fivo thousandths of an inc\
TEACHER: David sayc it hag depth of about five seventho of en inch . . )
DAVID: Five thousandtho! , .
J . CHORUS: (UNINTELLIGIBLE) ' '
} Y N R . . 3
‘ . ' ) for about 50 seconds, studento chime in with ideas but
. poorquality recording makeo undergtandirg what they say. '
too difficult, to tranceribe. . ' I .
) I " ‘ - ‘ .
A T :
TEACHER: Let's go back to the idea about 'the dimensiong. Johnny,
what's different about these two bottles?
JOHNNY: One's fatter than the other one. One's . . . (UNINTELLIGIBLE)
2 TEACHER: Do they both have height? _ o
STUDENTS: Yeso.
. . TEACHER: Do they’ both have width?
- CHORUG: Yeo. !
’ TEACHER: Do they both have depth?
CHORUS: No & "One of them doe!", ' :
TEACHER: 0.K., let's think about it. Bryan, does this have depth?
. BRYAN: Which one? : ‘ a
: TEACHER: This ¢oke bottle..
. BRYAN: Not from in front.
TEACHER: How about now?
BRYAN:Just a little bit.
TEACHER: Just a little bit. Art, ~do you think this coke bottle has
depth? ! - )
ART: No.
BRYAN: If it didn't have depth it wouldn't be there, -
TEACHER: Did you hear Bryan's comment? If it didn't. have depth it
wouldn't be here. ‘ , B .
CHORUS:® (UNINTELLIGIBLE) ! °
s * '7 ~d
. discugsion is not tranms or1%db1n for about 15 seconds 5,
due to poor technical quality of recording,
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.

TEACHER: 0.K., We don't care how 1t comes out. Mlne come out
. awkward too, Go ahead and try. ’
, STUDENT: Well . . . uh . e (UNINTELLIGIBLE) : . /
TEACHER: Jlmmy, how many dimensions does this coke have?
. [3 minutes, 32 seconds]
Your eventual goal is the ability to ode classroom
<’“ _questions at the seventy percent level. Listen to the follow1ng
and rest fordat¥few minutes before proceeding to side B. .

s L ’ -
_ Background musci at Bhis point is the Sfocatta moj@pent of J.S. Bach's
- v Partita Number 6 in E Minor. It require approxim ly 6 minutes and
.38 seconds. = .. - .o :

Please change the. tape to side B.

.
v ‘ r

%IDEE B v

Side B begins with Herbie. ancock's’"Chameloﬁ,
‘ :

" a composition

similar to Bird's {Ethiopian Knigﬁts? which develops rhythmic ¢
R ! ) ’
complexity via the incremental addition of instruments."Chamelon"

serves as the backgrouﬁd mus1c for all of Side B. Approximately
4 -

' ~

58 geconds plays priorfto the commentarff
> :

S0 . ™ - & @ 2
. Anothér resemblance that much of jazz and much of teaching
ﬁ‘ . T have im common is that things move so rapidly; the practitioners’
‘ ) must work very hatd just to keep up. In working through
\ ' Side B you will continue coglng classroom episodes from real
science classes, checklng your' analyses with the pages in the
5 keywbooklet which are referred to 1n the fape.r

“the wrlbten program.
o . [33 seconds] -




Background musjc for 10 seconds to:

] - .

TEACHER: 0.K., see you'veﬂzxplained to these kids, you know, the
different ways that the heat, that the earth is heated. What
could you tell them? Some other signs to look for? Garry?

GARRY: Uh . . . (UNINTELLIGIBLE). . . look for clouds.

TEACHER: O.K., Clouds. -Clouds are actually one of the questlo(gk%
I was going to ask you. What about the clouds? What are
they? What would you tell 'em Pat?

PAT: Some of 'em are watew vapor,

TEACHER: 0.K., it's water vapor. What are they condensed argund?
The water. vapor? . . . Mitch? -

MITCH: Dust particles. -

TEACHER: 0.K., dust particles. What about the way some clouds look
different from other clouds? Right Ernie?

ERNIE: No.

TEACHER: No? They all look the same. right? ¢

ERNIE: No they're . . . they're different. .

TEACHER: 0.K., and what three ways do we have of cla551fy1ng them
Roxanne?

ROXANNE: Cumulus, strattus, and cirrhus. °

TEACHER. 0.K., what's a cumulus, Renee?

RENEE: They're light and fluffy.

TEACHER. 0.K., what kind . . . what kind of weather would you kind
of expect with this, with whlte ‘fluffy clouds out there?
David?

DAVID: Fair weather.

TEACHER: 0.K., pretty good, right? . . , (UNINTELLIGIBLE) . .
0.K., what's the next type? Mike? .

MIKE: Strattus cluouds. )

_ TEACHER: Strattus. What would you call that? How would you describe

it?

MIKE: Uh . . . just like a low thin layer?

TEACHER: That's right. And what type of weather might you expect
from . . . not all the time but sometimes? JOEY? - .

JOEY; Rainy?

TEACHER: It might be rainy, right? It's gonna be a cloudy day .
(UNINTELLIGIBQE) . . . sunlight, And %he third type? Donald?

DONALD: It"'s . . . uh . . . cirrhus?

TEACHER: 0.K., where would you find these cirrhus clouds, Mary

. Grace? .

MARY -GRACE: In the upper troposphere.

TEACHER: 0.K., and how would you describe these? How are they dif-
ferent from the others?

MARY GRACE: They're like . ., , uh . . , thin thin layers of like
feathers, .

.7 106 '
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TEACHER: 0.K. What about the characteristics of the molecules .
that differ from the other kinds Steve ' .

STEVE: (UNINTELLIGIBLE) ’ !

TEACHER: 0.K.,%heéy're like frozen water vapor, right? Tobin?

TOBIN: They .+ . uh . . . (UNINTELLIGIBLE) . . . and they're
usually way up high in the atmosphere.

TEACHER: 0.K., they're very high and they look like feathers. oX..
So you're through this. Wiat are two terms these people would

. need to know. . ;7 . to understand about why it rains,

things like this? Barry? : :

BARRY: (UNINTELLIGIBLE)

EACHER: Well, that's important but what two terms even before you
get to thls? Tommy?

TOMMY: Humidity, . . . (UNINTELLIGIBLE)

TEACHER: Well, it has to do with water vapor and humidity. Don?

DON: (UNINTELLIGIQ%;)

TEACHER:- It's got do with that too. Two terms here. If you
didn't know this*term you really wouldn't even know what
dewpoint was. Joe?

' JOE: (UNINTELLIGIBLE) . . . evaporation. )
'TEACHER: Evaporation. That's one of 'em. What's the other one

Rick? What's the opposite of evaporatlon?
[3 minutes, 6 seconds]

Background Music fades up for 10 seconds to:
[ . \ . . . /
) . &
To check your analyses, durn to page 16 of the key
booklet. Stop the tape now.
[6 seconds]

Background music for 10 seconds to:

. Mow analyze the following elght grade life science lesson.
[4.5 seconds]

-+

-

TEACHER: Kathy, did you see a nucleus in the cells of the
onion skin? .

KATHY: No I didn't.

TEACHER: Theresa, did you see a nucleus in the cells of the
onion skin? )

¢ «




THERESA: (UNINTELLIGIBLE) : \ -
TEACHER:What'd you see Theresal? ) ) .
THERESA: (UNINTELLIGIBLE) :
TEACHER : Jamé%, what'd you see in the Elodea? .
JAMES: Uh . . . I saw . . . (UNINTELLIGIBLE):-. ." . incide the
cell and some kind of . . . (UNINTELLIGIBLE) . . . and I
saw a vein. ) ) '
TEACHER: You saw a what? * o ‘ .
JAMES: A vein. ' 3 -t
TEACHER: A .vein? What does a vein_look llke?
JAMES: Well it's a long streak .-. . (UNINTELLIGIBLE) . . . leaf.
TEACHER: A line that runs down the middle of a leaf? James,
~ how'd you know it was a vein?
JAMES: I Just looked at it.
TEACHER: Microviewer? Kent, did you see the vein?
KENT: Yes. .
‘ TEACHER:Did the cells look different 1n the ‘'vein than anywhere
else im the leaf? o

KENT: Yes.-

TEACHER: How did they look? : ' )

KENT: (UNINTELLIGIBLE) . .'. in a stragght line. :

TEACHER: Good! Thery were straight. Why were they straight?

KENT: Because the vein was straight. : .
TEACHER: Becaduse the vein wasjgtraight? Gina, why would the

celle be straight in the vein?
GINA: I don't know . . . (INAUDIBLE) . . . I don't knov.
'TEACHER: No, you've got a good idea. Finish what you were saying.
GINA: You know when the veins are . . . (INAUDIBLE).
TEACHER. I couldn't hear the end. :
GINA: I don't know.
STUDENT : (UNINTELLIGIBLE)
TEACHER: I Couldn't hear her.
STUDENT: She said the cells are straight because the veins are

> straight and . . . (UNINTELLIGIBLE). L
TEACHER: Could ya'll hear back there? ; )
CHORUS: No! ‘ -

TEACHER: She said the cells are straight because the veins are straight.

The cells make up the straight veins-
+ STUDENT: Well why are the veins straight? '

TEACHER: Why are the veins straight, Gima? (PAUSE) Can you think of
a reason? (PAUSE) Why is it straight instead of crooked-like
this? .

GINA: Idon't know.

TEACHER: You want 'to think about it a minute? (PAU%E) 0.K. Carl?

CARL: Well wouldn't the cells take on the shape of the cell mem-

3

brane . . . (UNINTELLIGIBLE) . . . cell membranes were straight
that's why the cell would be 1like that. oo

- v |
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TEACHER : Allright David, I want to go back to thig idea of
why, the vqin is straight. Why don't you tell us why the -
véf%‘is strglight inctead of being crooked like this? ’
DAVID:-One idea i3 that 1t arows toward.the sun and.. . -
- (UNINTELLIGIBLE) . . . hecause the nucleus just goes .
toward the sun. Anyway, there's nothing .to stop it, I T
mean if there's a twlg in the way, it would, I mean thé
twig would be in the way so it . . . (UNINTELLIGIBLB)

Grovws toward the sun. v
TEACHER That might be a real good reasgn why it grows stralght.
STUDENT:; (UNINTERLIGIBLE) . . . grows toward the 'sun?

* STUDENT; Yeah, how come all trees aren't strdight?
TEACHER: Why aren't all ‘trest straight?
STUDENT: It might be planted crookcd. ’ /¢'
TEACHER: Do vov think that has anvthing to do w1th
STUDENT: It might.

+ TEACHER: That's a good idea. ¢
STUDENT = (UNINTELLIGIBLE)
TEACHER: Right. & . ,
STUDENT: It could have been split. “ﬁ : R
TEACHER. It could have been.split.

.STUDENT: There could have been a rock oh it, on top of the geedling
‘ and the rocks made it grow off to one side.
TEACHER: Pos sibly. Possibly. Fred, did you have a comment?

. FRED: (UNSNTELLIGIBLE) °

TEACHER: O.K., say that loud so they ca~ hear you.
FRED: (UNINTELLIGIBLE).
TEACHER: Ging, does that make sense to you?

GINA: Uh-huh. , ’

TEACHER: It's a good idea, 1sn't it?
[5 minutes, 15 seconds]

»*

Background Music for 12.5 seconds to:

o)
- - To chgck vour analvsis. turn to pase I§ of the kev booklet.
! Stop the, tape at the tone. . . . . (tone) .
[9 seconds] _ ' . o

Backaround Music for 11 seconds to: ., .

Now analvze th1§ classroom lesson.

[3 seconds] ] ~ AR ﬁ?'
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TEACHER: O0.K., arc there different kinds of energy?
* STUDENT: Yes,

TEACHER: 0.K., what kindc of energy are-there?

STUDENT: O0.K., there's light energy and heat energy and kinetic

energy and . . . that's it. ,
TEACHER: What are the two broad areas of energy? There are two .
general areas and . . (UNINTELLIGIBLE)

STUDENT: Kinetic ig one of 'em.
* TEACHER: .0.K. kinetic is one of them. Bryan?
BRYAN: (UNINTELLIGIBLE)
TEACHER: I said the'e are two possible forms of energy. Ken said
kinetic is one of them. What's the other.
BRYAN: Potential.
TEACHER: Potential. That's right. 0.K., what's potential energy?
' : STUDENT: It's energy tthat's stored.
- . TEACHER: 0.K., real good. Real gobd. What about kinetic energy?

an What kind of energy ic that? . '
~ BRYAN: (UNINTELLIGIBLE) \.
, TEACHER 0.K., well now, we 'restalking "about. potentlal and kinetic
energy. Hov'do we apply this to heat?®. . . (UNINTELLIGIBLE)

. said that heat ig energy, so how does this relate?

/ . Bryan? -
BRYAN: (UNINTELLIGIBLE) .ﬁ? well if éomething gets hotter, it - ’

moyes fagter. . ~
Y TEACHER: O. K., when something gets hotter, it moves faster. Now,
) ! what do you mean by that?
. ¢ BRYAN: (UNINTELLIGIBLE)
=7 ' TEACHER: 0.K., so by that I assume you mean that the molecules that
: ' are in- everythlng that are moving. , . 0.K., what about .
(UNINTELLIGIBLE) ... . What is heat? (Soundv of teacher working
at chalk board) . . . 0.K., we're saying that everything

has molecules in it and they're in motion- Do you think this f
can be applied to heat? \
-~ [2 minutes, L2 seconds]

)
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kK Background music for 5 geconds to:

To theck your analysis, please turn to page 1h. . . Stop
the tape now. -~ ! -
[8 seconds]

Background music for 5 seconds to{

Now analyze the following short sequence .
{2 seconds] : , .
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TEACHER: * . . . additional things. Give me some gpecific t. pe
- things that you . . .
STUDENT: Like cubes. .

TEACHER: 0.K.. cubes are one thing. : .
STUDENT: CTones. . '
TEACHER: Cones,
STUDENT: - Spherég. :
TEACHER: Spheres. . . . . What in your every day life uses volume
or who usec volume?
CHORUS: (UNINTELLIGIBLE) -
TEACHER: Nobody uses volume?
CHORUS: (UNINTELLIGIBLE)
_TEACHER: You do?
STUDENT: (UNINTELLIGIBLE)
TEACHER: How . . ..Cleaning . . . (UNINTELLIGIBLE) . . . ?No, what
. How . . . Why do*you think that*a volume? °
STUDENT: (UNINTELLIGIBLE)
TEACHER. That is to say, how 1s it expressed? What units?
STUDENT: (UNINTELLIGIBLE) .
TEACHER (UNINTELLIGIBLE) . ... in volume and gasoline in gallcns.
Anything else?
STUDENTS: (UNINTELLTGIBLE)
TEACHER: All right, 0.K., I guess they.charge by the cubic feet.
Natural gés is . . . that's how you pay for it,‘in cubic
feet, Water, liquids are all megsured in volume.
STUDENT: What about textiles?

A

TEACHER: Textiles. All right let me . . . What? c
STUDENT: (UNINTELLIGIBLE)
TEACHER: How . . . How would you . . . How . . . What do you mean

by textiles? Materials?

STUDENT: Cloth, metal.

TEACHER: And how would you buy a sheet of metal? What are they
expressed in?

STUDENT: THey're bought by the square yard.

TEACHER: Adllright, that'd be area. If you . . . (UNINTELLIGIBLE) .
squared, remember? Cause you had centimeters to the one, centi-
meters to the two, centimeters to the three which is area would
be . . . wouold be square feet or whatever. A lot of building
contractors figure their buildings by the square fao#.

[1 minute 38 seconds] v

Background music fades in for 12 seconds to:

To check your analysis, please turn to paée 12 of the Key
booklet.. Please stop the tape.
[6 seconds]
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- Background Music'playo for 12 geconds and fades down for:

‘N Your analysis of questioning ckills should be honed
to a fine edge by thic time. You are now ready to take
your final examination. Pleace code¢ the following eighth
grode earth gcience lescon for different types of questions
agked. ~ e
[17 seconds]. '

~

TEACHER: Today we're gonna talk about economically valuable
minerals. Darin, what'g, economically valuable minerals?

DARIN: I don't know. ) .

TEACHER: What's economic . . . economicg?

DARIN:Oh th§t’s . . .uh . . . cometin' like gold or diamonds. -
TEACHER: Darin says economics is like gold or dismonds. Tammy?
TAMMY: (UNINTELLIGIBLE) . °
TEACHER: O0.K., Temmy says economics . . . geconomically valuable
minerals are pinerals that are worth money. Do you agreel
with that Jimmy . )

JIMMY: Yes. .

TEACHER: Jimmy agrees. Allen?

ALLEN: Yeah,-Y guess so.

TEACHER: That's‘what it is. The minerals that are worth money. O.K._
what I want to do is to put a list up here with'minerpks
that ya'll think gre worth money. . . , . . 0.K., Ruben,
give me a valu%ble mineral. .

RUBEN: A valuable mineral?

TEACHER: A valuable mineral. L

RUBEN. Diamownd. ‘

TEACHER: Diamonds. . . . Joanne, can you name one? )
~ ° JOANNE: Uh . . . ruby? ° L.

Y TEACHER: Ruby. . . . . Jeff? _ k
JEFF: Gold. ‘\“ v
TEACHER: Gold . - -

fd STUDENT: Topaz. *
' TEACHER: Do ya'll think . . . do ya'll agree with Jeff that gold's
a valuable mineral?" ) .
J CHORUS: Yes.

TEACHER: O.K., Kevin, do you think gold's valuable?
KEVIN: (UNINTELLIGIBLE)
TEACHER: Well, what does that mean? Yes ér no?
KEVIN: Yes.
TEACHE?: Yes. Why do you think gold's valuable?
KEVIN:. Because it's hard to find.
TEACHER: It's hard to find. 0.K., Michelle, do you agree that .
that's one reason why gold is valuable? Because it's hard to
! find?
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MICHB.LE Yeah. ‘
TEACHER: 0.K., why do you think it'sc a criteria for beinp valuable?
" That it's hard to find? Why is.that a reason? I'm asking

Michelle.
MICHELLE: Because if you can't find it, then it'p hard
ALLEN: If you can't find it, it'c hard to make money on . . .
STUDENT No! . . . Mr Harkins" )

TEACHER : 0.K., Allen said that if you can't flnd it, you don't have
that much. That'd what Michelle said, and they said if you
don't have much, it'c worth more because people want it-

Is that ‘what you said, more or lecs?

ALLEN: Yeah . . . (UNINTELLIGIBLE) . . . money on it.

TEACHER: Connie?

' CONNIE: Well, if nobody has it, then come women like it.

TEACHER: Ah! Connie gsays it's valuable becauce women like it and
if they can have it and their friendo can't, that makes 'em
feel .

OTUDENT: Teel goo

DARIN: That's a glrl's opinio, though.

N, TEACHER: That's a girl's opinlonhﬁhrin

DARIN: Numberfour can be sapphire. .

TEACHER: 0.K., Darin says the fourth mineral can be sapphire .
Why sapphire, Darin? :

DARIN: It's just .

JIMMY: It's pretty! ¥ ]

DARIN: . ... pretty and the ladies like it and everybody likes it.

TEACHER: 0.K. Darin and Jimmy both seem to agree. Sapphire is
pretty. Connie, if sapphire is pretty, why is it valuable?,

CONNIE: Because women will buy some of it.

TEHEACHER: O.K., because "women w1ll buy gsome of it. So will men.
Men'll buy it

CONNIE: For their wives. -

TEACHER: Naw, they don't givelit to their wives- Only to their girl
friends. You don't give anything good to your wife.

CHORUS: (UNINTELLIGIBLE)

TEACHER: 0.K., Jerry, number six.

STUDENT+ Number five is turquoise,

TEACHER: It's WHAT?

CHORUS: TURQUOISE!!! .

TEACHER: Turquoise. Waitaminit! You gotta plck one that's easy AP
for me to spell. How do you spell that?

CHORUS: (UNINTELLIGIBLE

TEACHER: Ya'll know what i
Turktrees. . . . turkwe

CHORUS: feneral Laughter -

means. Turquoise. Something like that.

S.
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TEACHER: 0.K., That's Jerry's. Why turquoice?

JERRY: Becauce it's pretty. -It's . . . uh . . . good for Jewelry
and . . . it'g etty whenever you got it. :
STUDENT: It's hard to come by too. . . .

STUDENT: I got number osix.

STUDENT: VWhat's the most valuable mineral in the world?

STUDENT Diamond. - .

TEACHER:,O.K., Connie, did you have something to add to the ‘

conversation? . . . 8hhh. . . Shhh. . . Connke's talking.
CONNIE: (UNINTELLIGIBLE) o
TEACHER: 0.K., Connie says a lot of these minerals ere valuable because .
* of their hardness. How hard's a diamond?
STUDENT : #'he hardest thing on earth.
[ TEACHER: 0.K., how hard's gold? .
JIMMY: It's soft. It's soft but that makes it easy to shape.
TEACHER: Jimmy says it's goft. That's one reason why gold is
valuable. Because it's soft and it's easy to chape. They can
stretch it into these thin little wires.

STUDENT: Yeah, but they gut diamonds real good.

TEACHER: -Yeah, but diamonds ¢ut everything else real good. 0.K.,
Kevin, number six.

4

KEVIN: Jade. . ‘
TEACHER: Jade. : ) (/
STUDENT: That's like sapphire . . . because it"s pretty.
TEACHER: 0.K., it's like sapphire,, like the others, like ruby
and sapphire and turquoise, it's pretty. - .
_F DARI%: Mr. Harkins, I got one. - : _ ‘
v TEACHER: Darin? .

DARIN: Am-the-ist? What's that word?
STUDENT : sAmethyst. ‘
TEACHER: Amethyst. 0.K., Amethyst.
OTUDENT: That's only semi-precious. . .
. DARIN: That means it's valuable, though. '
s TEACHER: Semi-precious. Who said that? Tracy? Why is it a semi-
precious ctone? : :
TRACY: (UNINTELLIGIBLE),
TEACHER: He says that the emethyst is not asg valuable as sapphire
because it's softer, it's . . . (UNINTELLIGIBLE) . . .,
it fractures and . . . ' .
STUDENT: It can't be alloyed.
TEACHER: It can't be what? L
s STUDENT: Alloyed. Gold can-be alloyed so it'll be harder.
TEACHER: What about sapphire? You can't make metal out of sapphire
you?

.
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STUDENTS: (UNINTELLIGIBLE)

TEACHER: 0.K., number eight. . . Raise your hand. Who caid .
Allen and Walter caid what?

CHORUS: Silver. . .

. TEACHER: Good! Silver! . . . I'm wondering. Usually it's this one and

then this one, the first two. And this one. 0.K., cilver. Why
ig it economically valuable Krik?
ERIK: Because a lot of silver is used in knives and forks and spoons,
TEACHER: Yeah, and it's ugsed in teeth. ( .
OTUDENT: Teevees. v
CHORUS: (UNINTELLIGIBLE)
TEACHER: Weitaminit, waitaminit. Jerry, what did you say?
JERRY: Money. .
TEACHER: Money. What do all these things have on 'em?
STUDENT: Nickel.
STUDENT Silver!
TEACHEK: Silver.
CTUDENT: Nickel: It's nickel-plated copper.
STUDENT: It's silver-coated.
SCTUDENT:' I'11 betcha.

" TEACHER: Nickel-plated copper.

CHORUS: (UNINTELLIGIBLE)

TEACHER: 0.K., what'd they use to be before 19647

CHORUS: 8ilver!!!l

TEACHER: Silver.

GHORUS: (UNINTELLIGIBLE) -

TEACHER: 0.K., that's the reason why silver's valuable. Good,
Jerry. Darin, you have anothertone?

DARIN: Yeah. Nickel's a valuable mineral.

TEACHER: Number nine! Nickell!

CHORUS; (UNINTELLIGIBLE) .

DARIN: It's used for coins. | '

TEACHER: It's used for coins. All these . . . /

STUDENT : That'h spelled wrong. It's "-el" I

TEACHER: 0.K., "-el." 0.K., Jeff? o

JEFF: Brass?

TEACHER: Brass? )

ALLEN: (UNINTELLIGIBLE) , _

TEACHER: What'd ygu say, Allén? . s

ALLEN: Copper. -

TEACHER: Copper. Excellent.

STUDENT: That's expensive, too. -

CHORUS: (UNINTELLIGIBLE)

RUBEN: Pooter, or whatever you call it. . .

TEACHER: Oh, but Ruben, that's not valuable. Pewter's cheap.

- ©
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.« . Good try. . , 0.K., now ya'll think. Economically
) valuable minerals are those . . . are those which are worth
lots of money. . .
1, ~ [9 minutes, 24 seconds]
Background music 9 seconds to:
Please turn to page 18 of the key booklet.
(2 ceconds) . ,
Background music for 13 geconds to:
/ ) 4 o
Congratulations. You have finally finighed the module with
a coding accuracy at the T0% level. This level is exceptiosally
good and should not be judged by the typical ten-point
scale. A T0% accuracy level for coding questions of this nature
would be equivalent to an A, not a C. This is the end of the
module.
{ [1 minute, 3 seconds)
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